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Foreword

ISNAR has in the past played a strong advocacy role in mobilizing increased domestic
and international resource support for national agricultural research systems (NARS).
This role has become urgent in the face of declining real research resources, and in rec-
ognition of the fact that, without adequate resources, the NARS cannot produce the re-
search knowledge and related new technologies.

Of equal concern to the NARS is the problem of the instability of the policy environ-
ment, institutional arrangements, funding, staffing, and governance. NARS leaders and
managers are as concerned about the stability of their institutional and policy environ-
ment and resource support as they are about the level of support. While considerable
analysis has been done on resource support levels over the years, there has been little or
no analysis of the problem of NARS instability. What are the types and characteristics of
instability confronting the NARS and what are the consequences for research planning
and management?

Research Report 13 represents ISNAR’s first major effort in the analysis of NARS insta-
bility. It develops an analytical framework for characterizing the general instability of
research funding, staffing, and governance, with important implications for conven-
tional thinking on such issues as diversification of research funding, donor research aid,
and research aid co-ordination. The analysis shows that diversification, donor research
aid, and aid co-ordination should be viewed not only from their positive impact on the
level of resource support, but also for their consequences for the stability of the NARS.
Sometimes the gains from resource augmentation need to be balanced against the in-
creased instability of funding that might result when funding from the different sources
tends to co-vary in the same direction and when the co-variations tend to be mutually re-
inforcing. The study highlights the harmful effects of funding instability that is severe
and chronic, and research staffing and governance instability that is chronic and sys-
temic in nature.

The empirical analysis from the Nigerian case study shows that the Nigerian NARS has
witnessed excessive instability in institutional arrangements for the macromanagement
of research institutes that have had to operate under conditions of institutional uncer-
tainty. Estimated instability indices show that funding has been highly unstable in most
research institutes, as measured by the trend-corrected coefficient of variation. Further-
more, the estimates are consistent witha priori expectations that capital budget alloca-
tions, disbursements, and expenditures tend to be more unstable than recurrent. The
Report also presents the first empirical evidence and analysis of delayed releases of
promised or approved budgets that continue to plague many, if not most, NARS. Re-
search budget funds are released too little, too late. Evidence from this study is consis-
tent witha priori expectations that capital funds tend to be delayed much longer than
recurrent funds. Excessive delays in the release of budget funds have harmed research
activities that are dependent on seasons.
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The analysis of research staff instability shows rapid turnover of staff in many research
institutes over short periods of time, while computed indices of governance instability
show that institute governance has been excessively unstable, with most boards of gov-
ernors being replaced in fewer than five years. The report contains a most revealing com-
parison of governance instability in public research institutes and private-sector
blue-chip companies quoted on the Nigerian Stock Exchange: the excessive instability
of the former contrasts sharply with the relative stability of the latter.

The convolution of institutional, funding, staffing, and governance instabilities poses
daunting challenges for NARS leaders and managers. This study provides analytical and
empirical tools with which NARS leaders and managers can engage in domestic and in-
ternational dialogue on the nature, causes, and measurement of NARS instability, and on
strategies for coping with instability. The Nigerian case study has been painstaking in
data collection and analysis, not only of the instability experience of the Nigerian NARS
but of its underlying constraints. These are critical aspects of NARS governance which
is one of ISNAR’s four new strategic thrusts.

The study will be extended in the second phase to cover Ghana, Zimbabwe, Uganda,
Tanzania, Kenya, and Côte d’Ivoire. This second phase is also expected to provide the
analytical framework for agricultural research policy analysis with particular reference
to sub-Saharan Africa.

Stein W. Bie
Director General
ISNAR
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Abstract

NARS leaders and managers are concerned not just about an adequate level of resources,
but also the stability of resources and institutional sustainability. Here, we examine six
types of instability (policy, program, institutional, funding, research staff, and govern-
ance instability) using estimated instability indices to give empirical results on the levels
of instability in Nigeria’s research institutes. Among other results, the findings confirm
the proposition that capital budgets tend to be more unstable than recurrent budgets. The
report presents empirical indicators and analyses at the institute-specific level that
NARS leaders and managers can use in their discussions with decision makers and in re-
gional and global policy dialogues. The constraints on research institutes that induce in-
stability are examined within the framework of a hierarchy of constraints. The
implications of the analysis are examined and strategies for strengthening the stability of
the Nigerian NARS are suggested.

Abrege

Comment s’assurer non seulement un niveau adéquat de ressources mais, de plus, un ap-
pui financier stable et des institutions durables ? Voilà des questions qui préoccupent les
responsables et les gestionnaires des SNRA. La présente étude porte sur six types d’in-
stabilité affectant respectivement (1) les politiques, (2) les institutions, (3) les finance-
ments, (4) les programmes, (5) les personnels de recherche et (6) la gouvernance.
L’examen de ces différents types, en créant des indices d’instabilité, a conduit à une ana-
lyse empirique des niveaux d’instabilité dans les instituts de recherche du Nigeria. Les
résultats ont, entre autres, confirmé l’hypothèse que les budgets d’investissement ten-
dent à être plus instables que les budgets de fonctionnement. Les analyses et les indi-
cateurs empiriques se rapportant spécifiquement au niveau de l’institut, ils serviront
d’outils aux gestionnaires et responsables des SNRA à la fois pour dialoguer avec les dé-
cideurs politiques et pour présenter leurs systèmes dans des conférences politiques ré-
gionales et mondiales. En outre, l’auteur utilise une hiérarchie des contraintes comme
cadre analytique pour mettre en évidence les facteurs induisant l’instabilité, sous ses
différentes formes, dans les instituts de recherche nigérians. Enfin, sur cette base, il pro-
pose des stratégies pour renforcer la stabilité au sein du SNRA du Nigeria.
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Resumen

Los líderes y directores de los sistemas nacionales de investigación agrícola (SNIA) no
sólo se interesan en obtener recursos adecuados pero también en la estabilidad del apoyo
de los recursos y en la sostenibilidad institucional. En este documento examinaremos
seis tipos de inestabilidad (política, programática, institucional, de fondos, de
investigadores y de administración) usando índices estimados de inestabilidad para
lograr resultados empíricos sobre los niveles de inestabilidad en los institutos de
investigación nigerianos. Algunos ejemplos de estos resultados indican que la
inestabilidad de fondos ha aumentado con el tiempo y que los presupuestos de capital,
los desembolsos y los gastos son generalmente mas inestables que sus contrapartes
recurrentes. Por lo tanto, el resultado es que los presupuestos de capital tienden a ser mas
inestables que los presupuestos recurrentes. Resultados empíricos detallados específicos
de los institutos y su análisis son presentados aquí como herramientas e indicadores
empíricos, los cuales pueden ser usados por líderes y directores de los SNIA en diálogos
sobre políticas con la presidencia y con ministerios de finanzas y agricultura, así como
también en los diálogos políticos regionales y globales. Las restricciones en los
institutos de investigación que inducen inestabilidad son investigadas dentro de un
marco de jerarquía de restricciones. Las implicaciones del análisis son examinadas y se
sugieren estrategias para fortalecer la estabilidad de los SNIA nigerianos.
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Executive Summary

NARS leaders and managers are concerned not just about the adequacy of the resources
available to them, but also about the stability of resource support and institutional sus-
tainability. There are many causes of instability, including political instability, the colo-
nial legacy and its aftermath, insufficient commitment to the NARS, exogenous
worldwide economic and political changes, and the failure of the stakeholder commu-
nity to develop any means of resistance to the supply-side causes of instability (to men-
tion a few).

There are also many kinds of instability. In this Report, we identify six main types in-
volving policy, program, institution, funding, research staff, and governance. Four kinds
of funding instability are identified, based on the severity and the duration of the instabil-
ity, and the corresponding types of research-staff instability are also examined.

Nigeria’s research institutes are the focus of this study, and empirical results using esti-
mated instability indices show high levels of institutional instability, as well as high and
severe levels of instability of funding allocations. Other components of funding exhibit-
ing high levels of instability include actual disbursements, actual capital and recurrent
expenditures, and specific actual expenditure categories. Capital budgets, disburse-
ments, and expenditures are generally more unstable than their recurrent counterparts, a
finding consistent with the proposition that capital budgets tend to be more unstable than
recurrent budgets—and funding instability has increased over time. Computed indices
of delays in budget release reveal excessively long delays in the release of budget funds,
with delays in the release of capital funds exceeding delays in the release of recurrent
funds. The causes of these delays include shortfalls in government revenues, bureau-
cratic failure, and political instability.

Computed indices for research staff reveal high degrees of instability, with many insti-
tutes losing the majority of their research staff within periods of five and 10 years. This is
a serious problem—high rates of staff turnover result in poorly executed or abandoned
research projects. The causes of the high instability among research staff include the
mass exit of colonial research staff, poor service and career conditions, and the effects of
poor domestic macroeconomic management. Computed indices for governance instabil-
ity reveal that governance instability is much worse than instability among research
staff, with the governing boards of research institutes being replaced over periods of less
than five years. When governance instability in the research institutes is compared with
governance instability in blue-chip companies quoted on the Nigerian stock exchange,
the indices show that governance in private-sector companies is much more stable than
in the institutes.

The constraints that induce instability in research institutes are examined within the
framework of a constraint hierarchy. The implications of the analysis are examined, and
strategies for strengthening the stability of the Nigerian NARS are suggested.

xvii

Research Report No. 13



Detailed institute-specific empirical results and analyses are presented here as empirical
tools and indicators that NARS leaders and managers can use in policy dialogues with
government and with ministries of finance and agriculture, as well as in regional and
global settings.

xviii
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1. Introduction

The African food crisis remains persistent and elusive. According to the World Bank,
(World Bank, 1997), the agricultural gross domestic product in sub-Saharan Africa
(SSA) grew at 1.5 percent per annum during 1990-95, compared with 1.9 percent during
1980-90, the lowest growth rate of any developing region. The FAO estimates that ag-
gregate food production in 1995 in sub-Saharan Africa fell 9.5 million tonnes from its
1994 levels (FAO, 1996). The food import bill of food-deficit countries escalated in
1996 in the face of rising cereal import prices caused by shrinking world surpluses. It
was estimated that, in 1996, there were 22 million Africans facing food emergencies of
varying degrees of severity. Countries facing exceptional food emergencies in 1996
were concentrated in Central Africa (Burundi, Rwanda, Angola, Democratic Republic
of Congo (formerly Zaire)), Eastern Africa (Ethiopia, Eritrea, Sudan), Southern Africa
(Malawi, Zambia and Lesotho) and Western Africa (Liberia, Sierra Leone). With declin-
ing food security, African countries must now compete with Eastern Europe for shrink-
ing international food aid. They not only need to meet the challenges of natural
calamities and the demographic transition, but also the large population shifts caused by
rural - urban migration, and the mass displacement of populations caused by civil wars
and disturbances. Secular trends combined with short-term political disturbances are
creating large pools of food-insecure populations in many SSA countries (Idachaba,
1991).

To meet the challenge, National Agricultural Research Systems (NARS) in sub-Saharan
Africa must produce and disseminate high-productivity technologies that are consistent
with sensible natural resource management. Domestic and international agricultural re-
search resource supportfunds, scientific manpower, and research infrastructure—
needs to be increased, especially for resource-poor NARS.

Sub-Saharan African countries recorded impressive, though uneven, increases in agri-
cultural research funding, staffing and institutional infrastructures in the last 35 years
(Pardey, Roseboom and Beintema, 1995; Pardey, Roseboom and Anderson (Eds),
1991). Resource flows and institutional management in African agricultural research
have gone through cycles: the colonial era up to the 1960s, the post-Independence years
(1960s and 1970s) and the Structural Adjustment era of the 1980s and 1990s. The colo-
nial era was marked by substantial resource support from colonial multinationals in tex-
tiles, oilseeds, and beverages. Export crop research institutes were relatively well funded
because the colonial multinationals needed the raw materials made possible by new
technologies from research, and also because colonial governments relied heavily on
revenues from marketing-board taxes on export crops. Research institutes, in expanding
the production potential of export crops, also raised the tax revenues accruing to the gov-
ernment. The abolition of the marketing board system, along with efforts to reduce
budget deficits under Structural Adjustment, has been accompanied by reductions in re-
search funding. According to a recent ISNAR study (Pardey, Roseboom and Beintema,
1995), research funding in most of sub-Saharan Africa remains unsatisfactory. Increased
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resource flows have become necessary following sharp devaluations of foreign ex-
change rates and the depreciation of local currencies in most of these countries, given the
high import-dependence of most NARS.

Increased resource flows for the NARS are necessary, but not, however, sufficient for
sustained agricultural growth. Periods of increased funding in the past have not always
been accompanied by sustained increases in agricultural production and food security in
many SSA countries. An equally important, and quite often more critical, problem, is the
instability of the NARS and their environments. While much attention has focused on re-
search resource allocation issues such as investment levels and returns on investment,
and the priorities and quantity of resources, there has been hardly any analysis of the
problem of NARS instability: instability of policy, institutional arrangements, funding,
governance and research staffing. According to ISNAR’s strategy document, “How to
sustain performance when funding is stagnant or declining and demands on research are
growing will be the single greatest challenge facing national systems in the 1990s. This
issue will be critical for public sector research, which will find it increasingly difficult to
attract and retain high-quality staff” (ISNAR, 1992). As part of the exercise for the Ex-
ternal Review of ISNAR in 1991, it was stated that “The stability of funding for agricul-
tural research has been positively affected in only 20% of the countries in the view of the
country officers …….ISNAR’s work in … policy areas will become increasingly impor-
tant for this reason” (ISNAR, 1991). In spite of these statements, little has been done to
date to expand our knowledge of the nature, causes, measurement and consequences of
funding instability in the NARS. The recent joint FAO- SPAAR Expert Consultation on
Funding of Agricultural Research in Sub-Saharan Africa recognized the “need to in-
crease, diversify and stabilize the funding of agricultural research in the NARS of SSA
countries” (FAO, 1994). The FAO-SPAAR Expert Consultation (FAO, 1994) has rec-
ommended funding alternatives for Sub-Saharan African NARS.

Two schools of thought are implicit in the current treatment of resource support for the
NARS. One school accords central importance to the gross under-funding of African
NARS for financing capital, operations, personnel, maintenance, and training expendi-
tures. ISNAR’s recent study shows that per capita research funding in sub-Saharan Af-
rica has fallen sharply over the period (Pardey, Roseboom and Beintema, 1995). What is
required to get the NARS moving again is to vastly increase the level of funding. Coun-
tries need to widen the spectrum of domestic and international sources of funding to be
able to tap a larger pool of resources.1 The World Bank, in an important initiative
through SPAAR, is co-ordinating agricultural research aid from the donors (FAO, 1994)
and has launched a Sustainable Financing Initiative (Hill, Toure and Weatherly, 1995).
African countries should, according to this school of thought, dramatically raise the level
of research funding towards desirable norms, for example, the frequently quoted, but
poorly defended, “2 percent of Agricultural GDP” (Tabor, 1996).
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The second school of thought holds the view that, though increased resource flows are
critical and should be vigorously canvassed for, many NARS leaders and managers are
equally, if not more, worried about the instability of policy, funding, institutional ar-
rangements, staffing and governance. Frequent fluctuations in NARS resources and in-
stitutional environment have serious negative consequences for the effectiveness and
efficiency of NARS.

Objectives of Study

The general objective of this study is to develop analytical and empirical tools that will
assist sub-Saharan African countries in strengthening the stability of their NARS. The
specific objectives are to: (i) define the types, characteristics, causes and consequences
of NARS instability; (ii) provide NARS instability indicators for policy dialogue at na-
tional and global levels; and (iii) recommend strategies for strengthening the stability of
NARS to make them more effective.

The central propositions of the study are as follows:

1) Increased levels of funding and staffing of NARS in sub-Saharan Africa (SSA) tend,
under certain circumstances, to be accompanied by substantial degrees of funding
and staffing instability. Increased research funding in many NARS tends to be the
product of discrete episodes rather than any sustained commitment to year-to-year
increases in resource allocations to research. Also, when increased research funding
comes from an increasingly narrow fund base, or a diversified funding base with sig-
nificant co-movements among different sources of research funding, increased
funding tends to become more unstable.

2) The higher the degree of political instability, the greater the degree of institutional
and governance instability in the NARS.2 Countries with high levels of political in-
stability tend to have high levels of instability in their institutional arrangements for
the NARS, while countries with low levels of political instability tend to have low
levels of institutional instability. For a given country, periods of high political insta-
bility tend to be accompanied by high levels of NARS instability.

3) Instability in NARS funding tends to be accompanied, after some time lag, by insta-
bility of research staffing. The higher the funding instability, the higher, after some
time lag, the agricultural research staff instability. When NARO managers and
NARS leaders suffer unexpected budgetary cuts, industrial union and political con-
straints prevent them from instantly downsizingretrenching research staff and ra-
tionalizing personnel costs. Research staff do not instantly exit from a NARO at the
first sign of funding instability. They tend to exit when unstable funding results in
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unstable funding support for the operation of research programs and the mainte-
nance of research equipment and infrastructures.

4) Capital budgets tend to be more unstable than recurrent budgets. Capital budgets fi-
nance discrete projects with cycles in their cash flow requirements. The stakehold-
ers in a given research institute are pockets of researchers in different disciplines and
programs, and with different professional interests. It is not easy organizing all re-
search staff to protest about wide fluctuations in the capital funding of assorted proj-
ects that may not be related. Fluctuations in recurrent funds, on the other hand,
directly affect research staff and non-research staff alike, as they translate directly
into fluctuations and delays in salary and wage payments. Governments have a po-
litical stake in industrial peace and harmony and they tend to protect workers’ sala-
ries and wages before protecting research program activities. Upswings in
government revenue and in research funding tend to be accompanied by increased
capital budgets for the NARS, while downswings in government revenues tend to
lead to direct cuts in their capital budgets. On the other hand, while upswings in gov-
ernment revenues lead to increased recurrent funds for the NARS, downswings in
government finances tend not to result in corresponding cuts in recurrent funds of
the NARS.3

5) Capital budget funds are subject to greater delays in disbursements than recurrent
budget funds. This is perfectly logical because governments loathe the industrial un-
rest caused by non-payment or delayed payment of workers’ salaries and wages in
the research institutes.

This study will address the following questions. What is the meaning of policy and
NARS instability? What are the nature, characteristics, causes and consequences of
NARS instability? What are the system and component indicators of NARS instability?
How much does observed NARS instability owe to colonial legacy? What is the effect of
the “catchment area indigene factor” on the degree of research staff instability? Has
NARS instability increased or decreased over time? And what are the suggested strate-
gies for NARS leaders and managers to cope with NARS instability?

Past failure to analyze NARS instability can be attributed to several factors. First is the
belief that the most critical funding issue is underfunding. While ISNAR, FAO and
SPAAR have done highly commendable and innovative work in sensitizing the interna-
tional donor community as well as national governments to the need for increased re-
search funding (FAO, 1994), they have not gone beyond the recognition of instability of
funding as a critical constraint of the NARS. The problem has escaped analysis, with the
possible exception of de Janvry, Trigo and Pineiro (de Janvry, 1985; Trigo and Pineiro,
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1984), whose analysis was limited to country-level data.4 While analysis of aggregate
country-level funding instability is useful for inter-country comparisons, it conceals the
intra-NARS variations in instability that are central to the relative effectiveness of indi-
vidual research institutes. Research institutes do not experience the same degree of insta-
bility, and national policy makers identify more easily with empirical results for
individual institutes in relation to their commodity mandates and national priorities than
they do with aggregate country data. To capture the attention of policy makers for the
improved effectiveness of the NARS, research must confront them with data and empiri-
cal analysis of previous policies towards individual institutes. Second is the implicit be-
lief, rooted in casual empiricism, of some people, that funding or staffing instability is
not important. The empirical results from this study show that funding and staffing insta-
bility is not only important, but both serious and pervasive; and that policy makers need
to be provided with empirical results on NARS instability as an essential ingredient in
defining any future agricultural research policy agendas. Third is the belief held by some
that research staff levels in African NARS are stable because people have few alternative
employment opportunities and, as a result, tend to “hang around” on the job, no matter
what the circumstances. This is a dangerous myth: a myth because it is clearly contra-
dicted by the evidence from Nigeria in this study, and dangerous because it prevents pol-
icy makers from coming to grips with the problem of staff instability, thereby delaying
the design and implementation of remedial strategies.

The output of this study is relevant for the governance and institutional sustainability of
NARS. The data requirements compel NARS managers to establish databases that they
would not have otherwise done, and these can be continuously updated. The empirical
analysis provides a unique opportunity for confronting policy makers in the Ministries of
Finance, Agriculture and Planning and the Presidency with hard-core evidence on
NARS instability, and could induce a much-needed shift in emphasis from preoccupa-
tion with levels of resource support to issues concerning the stability of resource support
for the NARS. The output of this study will motivate NARS leaders and managers to de-
velop a domestic institutional capacity for generating empirical indicators for policy dia-
logue at national, regional and global levels on governance and institutional
sustainability in the NARS.

The report is structured as follows. Section II defines the different types of NARS insta-
bility, their characteristics, causes and consequences. The analytical framework in this
section is developed for general application to the whole sub-Saharan Africa study,
while the empirical analysis in Section III applies specifically to Nigeria. Nigeria was se-
lected as the first case study because it has arguably the largest and most complex NARS
in sub-Saharan Africa, and because the evolution of its NARS provides a classic case
study for validating the concepts and tools of this study. The lessons from the Phase I
case study will be incorporated in Phase II, which is expected to cover Ghana, Zim-
babwe, South Africa, Kenya, and Tanzania. Subsequent reports will present compara-
tive empirical analyses of the other African countries covered in this project, with
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successive applications of the analytical framework presented in Section II. Section IV
presents NARS constraints analysis in relation to the observed instability, while Section
V draws some conclusions and presents strategies for strengthening the stability of
NARS in Nigeria, and possibly other countries in sub-Saharan Africa.
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2. The Meaning of NARS Instability

Six types of instability are examined in this study. These include policy instability, insti-
tutional instability and program instability. Others are funding instability, staffing insta-
bility and governance instability.

Policy Instability

Policy instability occurs when there are frequent changes, modifications and reversals in
policy. Policy changes could result from supply-side and demand-side factors.

On the supply side, changes in macroeconomic policy and agricultural (sector) policy
could result in changes in national agricultural research policy. Changes in mac-
roeconomic targets such as GDP growth rate, current account targets for balance of pay-
ments equilibrium or poverty alleviation targets could result in equal or disproportionate
changes in agricultural research policy targets. Similarly, changes in agricultural policy
targets can result in changes in agricultural research policy. The greater the frequency of
macroeconomic and agricultural sector policy changes, the greater will be the instability
in agricultural research policy induced by such changes, as well as other types of insta-
bility. Political instability can be a major source of agricultural research policy instabil-
ity, for three reasons. One, new regimes may have genuinely different priorities that they
want to see reflected in national agricultural research policy, programs and projects. For
example, new targets aimed at restoring external economic balance may call for new ag-
ricultural research policies and targets to boost the domestic production of export crops,
livestock and fisheries, or of agricultural commodities for import substitution. Two, new
regimes may scuttle existing policies or introduce cosmetic changes in policy as a legiti-
mizing political exercise to demonstrate how seemingly different the new regime’s poli-
cies are from those of its predecessors, especially when it has no clear policy ideas of its
own. For example, a new regime may revive a new wave of economic nationalism
through slogans of self-sufficiency and self-reliance that may lead to quantitative barri-
ers on trade, and define new agricultural research agendas in response to the new chal-
lenges and opportunities. Three, new regimes may introduce policy changes because of
genuine errors in the formulation or execution of old policies or because of the unin-
tended consequences of policies which require corrective action. For example, concern
about the environment might lead to new agricultural research initiatives in natural re-
source management, environmental impact assessment and agroecology. Exogenous
factors such as unanticipated developments in world markets, changes in external politi-
cal arrangements or the formation of new economic groupings or regulatory interna-
tional agencies, such as the World Trade Organization, may call for drastic changes in
national agricultural research policy. In some countries, donors can be a source of insta-
bility by introducing policy changes that reflect changing priorities in the donor coun-
tries. The adverse impact of political instability is compounded by the lack of
sociopolitical consensus on the basic thrusts of agricultural research policy.
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On the demand side, though users and beneficiaries of agricultural research may, in prin-
ciple, induce changes in policy that result in considerable policy instability, they are,
however, too widely dispersed and unorganized in SSA to cause frequent changes in ag-
ricultural research policy.

Though policy instability can be induced by political instability, high levels of policy in-
stability can also prevail in politically stable regimes when the key actors in policy mak-
ing are frequently changed. The impact of frequent changes in key actors is also
compounded when the apex political leadership (and authority) has no coherent mac-
roeconomic and agricultural sector agenda of its own, leaving sector and research policy
initiatives to the biases and preferences of key actors in the agricultural sector and the na-
tional research community. In the worst-case scenario, political instability leads to fre-
quent changes of key policy actors, the apex political leadership has no coherent
macroeconomic policy frame, and there is no broad sociopolitical consensus in the soci-
ety on the basic thrusts of policy. Under these circumstances, agricultural research pol-
icy is in a perpetual state of flux.

Institutional Instability

Institutional instability occurs when there are frequent changes in institutional arrange-
ments for organizing and conducting agricultural research.

Political instability involving frequent changes of regime often leads to frequent changes
in institutional arrangements. Institutional changes might involve changes in individual
NAROs or in the entire NARS. Ministries or parastatals responsible for agricultural re-
search can be created, scrapped, or merged with other ministries or agencies. External
forces also sometimes influence institutional changes.

Institutional instability is related to the nature of the political regime. Democratic re-
gimes require political consultations among groups before initiating major institutional
changes. The need for consensus building tends to moderate the frequency of changes in
institutional arrangements for managing agricultural research. On the other hand,
authoritarian regimes, especially military regimes with a rapid turnover, require only
limited consultations or consensus building, and they have a built-in tendency to intro-
duce abrupt changes in existing institutions without fear of reprimand from any segment
of the society. The concentration of power in military or civilian dictatorships tends to
create the environment for sudden institutional changes. This suggests the proposition
that the more authoritarian a regime, the greater the tendency to higher degrees of institu-
tional instability, while more democratic regimes tend to experience lower degrees of in-
stitutional instability. Authoritarian regimes, especially the military, tend to create and
scrap institutions by administrative fiat, “with immediate effect”. They often remind
their civilian populations that military regimes, being self-styled “corrective regimes”,
owe civilian society no explanation or apology for their actions. Authoritarian regimes
tend to behave as if they derive special pleasure or satisfaction from the suddenness or
abruptness of institutional changes. The move towards democratic regimes should, all
other things being equal, lead to less institutional instability.
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New regimes may reorganize existing institutional arrangements to make them more ef-
fective in achieving set goals or because they feel that the existing arrangements are in-
capable of meeting new priorities and challenges. They may introduce institutional
changes to create new avenues for political patronage that cannot be accommodated by
inherited institutional structures. A new ministry might be created to handle Science and
Technology, not because of the regime’s belief in the intrinsic value of science and tech-
nology, but because new ministerial portfolios need to be created to satisfy political con-
stituencies, and a Ministry of Science and Technology sounds respectable in domestic
and international quarters. Under such circumstances, when there is a sudden adverse
twist in the country’s economic fortunes requiring rationalization, the new Ministry of
Science and Technology may be the first casualty. It may be merged with another minis-
try or scrapped altogether, or recreated in the future when economic and political condi-
tions permit. In addition to domestic sources, external forces also sometimes influence
institutional changes.

On the demand side, stakeholders (users and beneficiaries of agricultural research) could
demand institutional changes in the furtherance of their interests. To the extent that they
are able to exercise ownership rights over institutional arrangements, they could consti-
tute a potential source of institutional instability. In practice, demands of stakeholders
for institutional change can be presumed to be relatively stable. Also, stakeholders in
sub-Saharan Africa remain unorganized and ineffective in the articulation of their de-
mands for institutional changes both at institute and NARS levels. With relatively stable
or ineffective demands for institutional change, supply-side variables become the major
determinants of institutional instability in the NARS.

Program Instability

Program instability refers to frequent changes in programs that have adverse conse-
quences for research productivity. It can take the form of changes in program structure
and processes which involve frequent changes in program objectives, program execu-
tion and the organizational modes for program implementation. Frequent changes in
policy and institutional arrangements lead to program instability; other causes are fund-
ing, research staffing and governance instability, to be defined shortly. Changes in insti-
tute and program leadership lead to program instability. This may reflect the changing
program priorities of successive leaders and managers; the greater the frequency of
changes in NARO and program leadership, the higher the degree of program instability
tends to be.
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Funding Instability

NARS or NARO funding is unstable when there are significant, uncontrollable and un-
desirable fluctuations in allocated and disbursed funds. Funding instability can betran-
sientor chronic.5

Transient funding instability is temporary and random in nature. A temporary and
once-in-a-while dip in government revenues caused by unanticipated temporary falls in
foreign exchange earnings could result in instability in agricultural research funding. A
temporary surge in foreign exchange earnings and in government revenues, on the other
hand, could result in dramatic increases in agricultural research funding. Sudden but
temporary appearances or exits on the political scene of the believer or non-believer in
agricultural research in the Ministries of Finance and Agriculture, the Presidency or the
Cabinet Office can result in temporary fluctuations in NARS or NARO funding. If re-
search funding comes from a tax (cess) on agricultural exports, a temporary glut on the
world market for such exports could result in a temporary fall in NARS or NARO fund-
ing. A temporary surge in world market prices for a country’s agricultural exports under
such a cess regimeespecially forad valoremexport taxescould, on the other hand,
result in a temporary surge in NARS or NARO funding.

Chronic instability in NARS funding occurs when there are prolonged, persistent
year-to-year fluctuations in annual budget allocations or disbursements to the NARS.
Chronic instability is of long-term duration and its causes are random. Prolonged politi-
cal instability and frequent changes in political regimes produce frequent changes in the
political leadership of the Ministries of Agriculture, Finance, and Science and Technol-
ogy, as well as in the Presidency/Cabinet Office. Such changes lead to frequent move-
ments or deployments of key actors who determine the levels of NARS funding.
Frequently changing decision makers could have different agricultural research policy
preferences, priorities and program agendas that translate into fluctuating levels of
NARS or NARO funding. Prolonged political instability often leads to prolonged eco-
nomic instability and government revenue instability which could result in prolonged or
chronic NARS funding instability.

Frequent changes in key actors caused by prolonged political instability produce relays
of ministers and supporting advisors and bureaucrats with varying individual capacities
for succeeding in the annual competition for budgetary resources in support of agricul-
tural research. Some ministers can obtain huge funding for NARS because of their per-
sonal relationship with the President or the Minister of Finance, or their powers of
persuasion; others are simply ineffective. Some ministers and NARS leaders are more
gifted in the art of winning annual “budget wars” in the Ministry of Finance or the Presi-
dency.

10

Instability of NARS in Sub-Saharan Africa: Lessons from Nigeria

5 For a classification of food insecurity into transitory and chronic food insecurity, and a good treatment of
food insecurity issues, see World Bank, 1986.



Prolonged instability in world markets for a country’s main agricultural exports could
result in chronic NARS funding instability through the effects on total government reve-
nue instability, or through the direct revenue effects when the NARS or NARO is funded
by a cess. The inability of end users and beneficiaries of research to organize effective
lobbies to demand more stability in NARS funding compounds the dominance of
supply-side determinants of chronic NARS funding instability.

NARS funding instability, transient or chronic, can bemild or severe,depending on the
amplitude of the fluctuations. Mild funding instability refers to minor deviations from
the norm in NARS funding , while severe NARS funding instability refers to large devia-
tions from the norm. This leads to four classifications of NARS funding instability:
mild-transient , mild-chronic , severe-transient, andsevere-chronic(see matrix be-
low).

A typology of NARS funding instability

Duration:
Fluctuation:

Transient Chronic

Mild Least Harmful I Harmful II

Severe Harmful III Most Harmful IV

With mild-transient funding instability, instability is mild with respect to the magnitude
of fluctuations and is of limited duration, while funding instability is mild-chronic when
funding fluctuates mildly, but is of a much longer duration, say, longer than three years.

With severe-transient funding instability, instability is of much greater magnitude, but is
of limited duration. Wild gyrations in the world market prices of agricultural exports
over a short period of, say, three years, which produce large fluctuations in NARS fund-
ing fall into this category. Funding instability is severe-chronic when there are large
fluctuations in funding over a prolonged period of time. Both in terms of magnitude and
duration, this class of funding instability is the most deleterious for the effectiveness of
NARS.

A country’s NARS or NARO has the worst case of funding instability when it is both
chronic and severe. The least harmful is the mild-transient funding instability case. The
severe-transient and mild-chronic funding instability cases are both harmful, though we
cannot say,a priori, which is more harmful. The challenge is to move the NARS from
quadrants II, III and IV to quadrant I, the least harmful case, and, because we cannot de-
termine,a priori, which of quadrants II and III is more harmful, we cannot prescribe the
optimal time path for the movement from quadrant IV to quadrant I. For severe-chronic
instability to cause the most harm, institutional memory is presumed to be unable to ac-
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curately predict the levels of funding that will be realized in the future, based on the his-
tory of past instabilities.

Uncertainty caused by NARS funding instability

Unforeseen fluctuations in NARS funding reduce budget allocations and future dis-
bursements to chance outcomes whose values are unknown in advance to NARS leaders
and managers. NARS leaders and managers, from the moment they begin until they
complete their annual programming and budgeting exercises and submit budgetary re-
quests to the Finance Ministry, do not know what levels of funds will be allocated in the
following financial year, and, much more important, what levels of funds will actually
be disbursed to them. Actual disbursements depend on developments in world commod-
ity markets, the revenue situation of government and the domestic economic and politi-
cal situation. Actual budget disbursement depends also on the effectiveness of the
political and professional leadership of the NARS within the public bureaucracy outside
agriculture (Finance, Central Bank, the Presidency/Cabinet Office, etc.).

These being, as argued above, chance outcomes, the allocations and disbursements to a
NARS/NARO that will materialize in a given year can be regarded as random variables,
the probability distributions and parameters of which may not be known. The outcomes
are the product of the annual budgetary process, the political environment and its
macro-priorities, and the qualities of the NARS/NARO leadership. Other determinants
include the external environment, the revenue situation of government, the domestic
economic and political situation and the preferences of the Ministry of Finance, the
Cabinet Office and the Presidency, to name but a few. In any given year, a NARS leader
or NARO manager does not know the level of funds that will be allocated or disbursed to
his organization in the next budget year. In some, if not most, cases, funds are not re-
leased in one lump sum at the beginning of the fiscal year but on a quarterly basis (budg-
etary releases every three months) in line with the flow of government revenues. NARS
leaders and managers need to know the range of probabilities of possible funding out-
comes (see Appendix 1 on some probabilities).

Consequences and implications of NARS funding instability

Uncontrollable and undesirable fluctuations in funding introduce uncertainties and risks
in the financial planning and management of NARS. In any given year, NARS leaders
and managers are not sure whether disbursement will actually match the approved budg-
ets, or whether there will be shortfalls. Funding instability introduces two types of man-
agement risk for NARS leaders and NARO managers: residual risk and systematic risk.6

Systematic management risk relates to the risks of managing prolonged fluctuations in
fund disbursements, the underlying causes of which are persistent. Mild-chronic insta-
bility and severe-chronic instability introduce systematic risk for research management,
with the most problematic form of systematic risk being that introduced by the severe-
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chronic type of funding instability. Residual research management risk relates to risks
introduced by mild-transient funding instability and severe-transient funding instability.
NARS leaders and NARO managers need to acquire the management capacity for cop-
ing with the management risks introduced by the different categories of NARS funding
instability

Funding instability and the effectiveness of NARS. Uncontrollable fluctuations in re-
search funding reduce the effectiveness of research as the non-availability of funds in the
amounts and at the times they are most needed reduces the productivity of research and
of researchers. Research materials are not purchased in the amounts and at the times they
are most needed, while research projects are abruptly scaled down and some projects are
abandoned.

Capacity effects of funding instability. Wide fluctuations in funding distort research
activities in favor of short-duration research, because medium to long-term research en-
tails medium to long-term funding profiles that contain large elements of uncertainty.
Physical research infrastructures are not maintained and research capacity fails to grow
because of the rapid depreciation of research physical capital. Huge shortfalls in the
capital budget lead to the abandonment of construction projects, which are reactivated
only after the payment of heavy penalties. Of equal importance, but often neglected, is
the depreciation and obsolescence of research human capital caused by the failure to re-
train research staff and to update skills and acquire new technical competences.

Resource allocation inefficiencies. When funding expectations fail to materialize, re-
searchers improvise and substitute research inputs in proportions that may not be effi-
cient for attaining given research objectives. For example, unstable power supplies
knock out computer systems and delicate laboratory equipment that compel researchers
to substitute manual labor for electronic inputs in research design and analysis.

Implications of NARS funding instability

The analysis of the types and consequences of the funding instability of NARS has sev-
eral implications for donor funding, aid co-ordination and the diversification of research
funding.

Donor funding of agricultural research: Conventional analysis of donor funding con-
centrates on its important role in augmenting government resources to raise the overall
level of research funding. In many SSA countries, donor funding continues to play a
strategic role in the NARS, sometimes accounting for up to almost 70 percent of the total
funds available to a NARS (Pardey, Roseboom and Beintema, 1995). Donor funds can
also play catalytic roles in NARS funding, with the intention of prodding countries to de-
velop a culture of funding their own agricultural research. The focus on funding instabil-
ity suggests the need to view donor funding not just in this narrow augmentation or
supplementation role, but as a diversification strategy. If domestic government funds for
NARS are liable to transient or chronic instability, the diversification of funds through
donor funding is one feasible strategy for coping with government funding instability. If
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donor funds or any other new sources of funds exhibit compensating fluctuations, they
might offset fluctuations in government funds for the NARS. NARS funding with the
new sources of funding might experience less instability than would have been the case
had these new sources of funding not been available.

However, if the new sources of funding tend to covary in the same direction as govern-
ment research funds, the introduction of new sources of funds for the NARS might make
NARS funding more unstable than would otherwise have been the case. The conditions
under which the diversification of NARS funding can decrease or increase NARS fund-
ing instability can be examined more precisely.

Funding instability and the diversification of NARS funding : The questions facing
NARS leaders and NARO managers are: When might new sources of research funding
reduce the total NARS funding instability? When might new sources of funding in-
crease NARS funding instability? And when might new sources of research funding
leave NARS funding instability unchanged?

It can be shown with a simple model using variance as a measure of funding instability
(see Appendix II),7 that diversifying from one source of funding to two sources of fund-
ing will (i) reduce NARS funding instability whenever the correlation coefficient be-
tween the two sources of funding is greater than -1 but less than -½ : (ii) increase NARS
funding instability whenever the correlation coefficient between the two funding
sources is greater than -½ but less than 1; and (iii) leave NARS funding instability un-
changed whenever the correlation between the funding sources is negative and equal to
one half the ratio of the variance of the new funding source to the variance of the old
funding source. Roughly, this states that diversification of funding sources will result in
a reduction of NARS funding instability when the two funding sources exhibit strong
compensating fluctuations, that is, when the two funding sources are strongly negatively
correlated; that diversification of funding sources will increase NARS funding instabil-
ity under a larger set of circumstances, ranging from when the correlation between the
old and the new funding sources is weakly negative to when the correlation is strongly
positive; and that diversification has no effect on NARS funding instability when the
correlation between the two funding sources is equal to minus half the ratio of the stan-
dard deviation of the new funding source to the standard deviation of the old funding
source, and, in the special case where the two funding sources have the same variance,
that diversification will leave NARS funding instability unchanged whenever the corre-
lation coefficient is equal to minus one-half.

Over a planning period for a NARS, the correlation between sources of funding might
change from one sub-period to another. NARS leaders and managers are interested in
the following questions. How does NARS funding instability respond to changes in cor-
relations between different funding sources? Does increasing correlation between fund-
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ing sources reduce or increase funding instability? In the two -sources-of-funding case,
it can be shown (see Annex II) that:

• Increases in correlation between funding sources always leads to increases in NARS
funding instability whenever the correlation is positive, that is, the elasticity of
NARS funding instability with respect to the correlation coefficient is positive
whenever the correlation coefficient is positive. For example, loan agreements for
financing a NARS/NARO may stipulate a schedule of domestic (budgetary) match-
ing grants as a condition for draw-down on the loan. This means that the more the
borrower-recipient country releases domestic counterpart funds, the more loan
funds it can draw down. Suppose, then, that there are two periods, one in which the
loan conditions are not strictly enforced and the lender condones defaults in match-
ing grants, followed by a second period in which the lender seriously enforces the
loan conditions by releasing loan funds in line with releases of counterpart funding,
and withholding loan funds whenever there are defaults in domestic counterpart
founding profiles. Stricter enforcement of loan conditions over time results in a
stronger correlation between domestic funding and loan funding, which may make
NARS funding more unstable, as the (positive) correlation between funding sources
increases over time.

• Increases in correlation between funding sources always lead to increases in NARS
funding instability whenever the correlation coefficient is negative but less than mi-
nus half the ratio of the standard deviation of the new funding source to the standard
deviation of the old funding source, that is, the elasticity of NARS funding instabil-
ity with respect to the correlation coefficient is positive whenever the correlation co-
efficient is negative but less than minus half the ratio of the standard deviation of the
new funding source to the standard deviation of the old funding source.

• Increases in correlation between funding sources lead to reductions in NARS fund-
ing instability whenever the funding sources exhibit compensating fluctuations but
the correlation coefficient is greater than minus half the ratio of the standard devia-
tion of the new funding source to the standard deviation of the old funding source.

Implications of analysis for donor funding of NARS

The analysis suggests that the contribution of donor aid to NARS should not be seen only
in terms of the additive (augmentation) funding effect. Of equal or greater importance is
the contribution of donor aid to the stability of NARS funding. This is important where
donor funds exhibit compensating fluctuations that offset uncontrollable and undesir-
able fluctuations in the domestic government funding of the NARS. Donors can target
their funding profiles to neutralize the instability of government funding of NARS. Do-
nor funding can, however, render NARS funding more unstable when it reinforces the
funding instability of domestic government funding. High degrees of dependence on do-
nor funding could contribute to NARS funding instability, because donors often operate
project cycles that normally do not have a long-term view, operating only for limited
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time periods. Also, the lack of donor funding flexibility may limit the extent to which do-
nor funding can neutralize fluctuations in government funding.

Donor aid co-ordination: Conventional wisdom urges government aid co-ordination
among different donors to eliminate conflicts, waste, and duplication of efforts. This ad-
vocacy is eminently reasonable and useful, especially in countries with 20 or more dif-
ferent international agencies all flying their national flags and targeting the same
clientele. However, effective co-ordination that leads to common positions among do-
nors on funding support for a NARS, by leading to common swings in funding support
profiles, may produce more NARS funding instability. If actual funding levels of donors
are uncertain outcomes, they can be regarded as random variables which, under effective
donor co-ordination, have joint probability distributions that cannot be presumed to be
independent. Decisions of donors on funding of a NARS tend, with effective co-
ordination, to covary positively, especially when donors take common positions on such
important issues as human rights, democratization and other issues of common concern
to the donor community. When funding decisions under effective donor co-ordination
covary in the same direction, such as the simultaneous suspension or resumption of aid,
the positive correlation between donor funding sources may destabilize NARS funding
more than would have otherwise been the case in the absence of effective donor aid co-
ordination. If effective donor aid co-ordination leads to increased NARS funding insta-
bility, this introduces a new risk element in research management that needs to be bal-
anced against the benefit of the increased inflow of resources accruing to the NARS
from donor aid.

Regional donor aid and NARS funding instability: Regional groupings of donors,
such as the European Union or the Nordic countries, sometimes participate in aid pro-
grams under a common umbrella. They sometimes take joint political action to impose
sanctions on countries on such important issues as human rights abuses, democratization
or corruption. Such sanctions could include drastic cuts in or the complete suspension of
donor funding of NARS. Though such common sanctions might achieve highly laudable
policy objectives for the benefit of society as a whole, they might make NARS funding
instability worse than it would otherwise have been in the absence of joint action by the
donors.

Counterpart funding, matching grants and NARS funding instability : Conventional
wisdom has it that matching grants in research funding are good funding arrangements
because they result in an increased flow of funds to the NARS. However, this analysis
suggests that when domestic and donor funding covary in the same direction (for exam-
ple donor funds are reduced when the host government fails to provide counterpart fund-
ing, and increased when the government pays up), NARS funding may become more
unstable than would have otherwise been the case in the absence of such funding ar-
rangements. This is not an argument for scrapping matching grant and counterpart fund-
ing arrangements, because they have obvious beneficial effects on the level of funding.
What is suggested is the need to recognize the trade-offs between the increased NARS
funding levels made possible by such arrangements and the increased NARS funding in-
stability that might result, and the attendant research management risks as possible unin-
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tended consequences. Donors, policy makers and NARS leaders need to incorporate this
dimension into future funding arrangements without sacrificing their benefits for overall
levels of research funding.

Is all funding instability bad? Donors or national governments might reduce or sus-
pend research funding to compel a better performance by the NARS or NARO or force
necessary reorganization or reprogramming. This could lead to a leaner and more effi-
cient NARS/NARO. Such funding sanctions may cause transient instability, mild or se-
vere, depending on the magnitude of the instability caused by the sanction. The use of
such ultimate sanctions suggests underlying problems with monitoring, priority or man-
agement audit that need to be promptly addressed long before there is any need for the
extreme measures of the punitive suspension of donor or government funding. Ideally, a
non-performing NARS/NARO ought to be diagnosed for its constraints for remedial ac-
tion long before the ultimate funding sanction becomes necessary. The use of aid sus-
pension as an ultimate sanction to compel better NARS performance may be an
admission that less disruptive sanctions and leverage points have either not been effec-
tively applied or have failed.

Delays in disbursement of budget funds

Annual funding levels and figures may look impressive on the surface, but they may
conceal delays in the disbursement of budget funds, a key element in the dynamics of the
budgetary process in most developing countries. Undue delays in budget releases are
caused by flaws in a country’s budgetary process that are rooted in an inadequate public
bureaucracy. In some cases, budgets are not announced on time, and when they are an-
nounced, the “cash backing” may take several weeks. The delay is at three levels: one, at
the level of inadequate flows of revenue receipts and accruals to the government treas-
ury; two, at the level of the Ministry of Finance in delaying the disbursement of funds to
government ministries and parastatals; and three, at the level of the Ministry of Agricul-
ture or the Ministry of Science and Technology in not promptly releasing funds to agen-
cies under its supervision. And, when funds are disbursed, deficiencies in the banking
system introduce further delays especially for outlying research institutes far removed
from the main commercial centers. Sometimes, disbursements may be delayed for good
macroeconomic reason, affecting all sectors. One mechanism for coping with delays in
budget disbursements is to set up reserves over time. In reality, however, capital and re-
current budget commitments prevent NAROs from building up significant reserves. In
other instances, statutory regulations do not permit the NAROs to carry over budgets
from one budget year to the next, and unused budget funds lapse at the end of the fiscal
year.

Institutional memory by which NAROs incorporate perennial delays into their planning
may help to ameliorate the adverse consequences of delays in actual disbursements of
budget funds. However, this institutional memory cannot completely eliminate the con-
sequences of disbursement delays for delayed planting on experimental plots and re-
search farms that must comply with the seasonal calendar. In many instances, whole
planting seasons are lost. Conventional analysis which focuses onex-postfunding fig-
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ures fails to capture the adverse consequences of delays in fund disbursement on the op-
erations of a NARO: abandoned capital projects, disruptions to the normal operations of
research staff and distortions in time-dependent research activities. Furthermore, insti-
tutional memory cannot capture the difference between actual fund disbursements and
anticipated fund disbursements based on past experience, as past experience cannot per-
fectly forecast future funding levels and dates of release of funds.

Research Staff Instability

Research staff instability exists when there are frequent exits of staff over and above nor-
mative attrition rates from retirements and deaths. Two levels of instability are identi-
fied: individual research staff instability andsystemic research staff instability.

Individual instability is random in nature, where an individual researcher’s decision to
leave or remain with a NARO or within a NARS comes under influences that can be re-
garded as individual-specific, with no discernible pattern across individuals, disciplines
or NAROs within the NARS. Such influences could be period-specific or last over peri-
ods.

Systemic research staff instability, on the other hand, is system-wide, affecting a whole
discipline, a whole NARO or several NAROs within the NARS. Systemic and individual
staff instability can be transient or temporary in duration; or chronic, or of much longer
duration. This leads to four categories of research staff instability:transient-individual ;
transient-systemic; chronic-individual andchronic-systemic. (see matrix below).

A typology of NARS research staff instability

Type:
Duration:

Individual Systemic

Transient Least Harmful Harmful II

Chronic Harmful III Most Harmful IV

Transient - individual staff instability . Transient research staff instability resulting in
the exits of individuals tends to be of limited duration with no discernible secular trend.
It tends to be caused by individual circumstances, either from push factors such as dissat-
isfaction with one’s superiors or colleagues, or to pull factors such as attractive offers
from outside the NARO/NARS. Such push/pull factors are random and are repeated
over time with no particular pattern.
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Transient - systemic staff instability. Once and for all systemic staff instability can oc-
cur when, for example, the government simultaneously creates new NAROs that offer
attractive alternative career opportunities and lure staff away from existing NAROs. Oc-
casional political and economic instability may create perturbations that result in the sys-
temic exit of staff over a short period of time. The random influences on individual
decisions to leave or stay in a NARO/NARS under these circumstances are not inde-
pendently distributed across individual staff members.

Chronic - individual staff instability . Influences affecting individual decisions to stay
or leave the NARO/NARS are of prolonged occurrence, though they are still presumed
to be independently distributed across individual staff members.

Chronic - systemic staff instability. This is the worst form of staff instability because it
is prolonged and system-wide, affecting whole disciplines, NAROs or NARS. Chronic -
systemic staff instability can result from progressive secular decline in real wages of re-
search staff leading to the system-wide exit of staff from NARS, sometimes due to a fail-
ure to adjust staff salaries in line with spiraling inflation. Chronic-systemic staff
instability could be due to poor incentive systems that fail to reward the peculiarities of
particular disciplines involved in long gestation work, such as genetics, tree crop re-
search, breeding, and rotational farming systems agronomy that entails long research
lags.

Chronic - systemic staff instability may be rooted in protracted problems with the loca-
tion of a NARO that succeeds in driving generations of researchers away. The hostile lo-
cation of a NARO may be due to: poor road and telecommunication links with the
outside world leading to frustrating isolation for researchers; harsh weather; an un-
friendly local environment or catchment area; poor social infrastructures (schooling for
children, health facilities for households of staff with special emphasis on referral facili-
ties); and lack of employment opportunities for spouses, to name but a few.

Protracted political instability may result in frequent changes in key actors involved with
agricultural research policy making and research management that may demoralize re-
search staff and lead to mass exits from the NARS. It may also result in frequent changes
in institutional arrangements for managing research.

Chronic - systemic staff instability may be caused by an entrenched and profound lack of
appreciation on the part of the political leadership of the role of agricultural research in
agricultural and economic development and of the need to provide an enabling environ-
ment for agricultural research staff.

Macroeconomic policy reforms (e.g. Structural Adjustment Programs) involving the
drastic devaluation of the foreign exchange rate might render local salaries of NARS sci-
entists non-competitive in dollar terms, resulting in significant emigration abroad.8
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Countries differ in their responses to changes in the structure of local domestic wages
and salaries of scientists relative to international wages of scientists abroad. Those coun-
tries that are slow in responding tend to have the most serious chronic-systemic staff in-
stability in their NARS, resulting in the mass exodus of their researchers. Countries that
respond swiftly and adjust the salaries of their researchers tend to retain staff in their
NARS. Prolonged declines in the terms of trade of agricultural exports of a developing
country lead to protracted domestic economic depression, decreased government reve-
nues, prolonged cuts in NARS funding and the atrophy of research programs leading to a
mass exodus of research staff.

When research projects suffer wide fluctuations in funding, research staff become de-
moralized and leave the NARO, either for other research institutions perceived to have
more stable funding, such as the universities, the public service or the private sector; or
they emigrate overseas as a final solution. Unstable funding introduces unduly long time
lags between the commencement of research, the attainment of research objectives, and
the generation of new technologies. Finally, on the demand side, the grossly underdevel-
oped capacity to mobilize all stakeholders to demand more stable research staffing for
the NARS exacerbates the chronic-systemic staff instability problem.

A NARS/NARO has the least harmful form of research staff instability in the transient-
individual case and the worst form when it is both systemic and chronic. The chronic-
individual and transient-systemic categories of instability are harmful but it cannot be
said,a priori, which is more harmful.

Uncertainties created by research staff instability

As with budget allocations and disbursements, the NARS leader or NARO manager
does not know which of his research staff might leave employment in a given year. For
planning and management purposes, the NARO manager needs to know the chances of
his research staff leaving or remaining on the job in any given year. This is because of the
disenabling environment of many country NARS and the attractions of alternative em-
ployment opportunities for scientists.

It is reasonable to assume that the decision of a research staff to stay or to leave the job in
a NARO in any given year is a chance outcome (random variable) that can be repre-
sented as a Bernoulli trial with two possible outcomes: to leave or to remain on the job.
The decision is influenced by the individual researcher’s experiences, job satisfaction,
constraints and opportunities. In principle, the chances (probabilities) of research staff
leaving the NARO after a given time interval can be calculated assuming a particular
probability distribution such as the binomial or uniform probability distribution. These
theoretical probabilities can be compared with empirical probabilities of research staff
leaving or staying on the job derived from actual responses from the scientific commu-
nity in the NARS (see Appendix III).
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The consequences of research staff instability

Research staff instability has serious consequences for the effectiveness of NARS. Un-
anticipated exits by research staff disrupt the operation of research programs, and pro-
gram effects may be limited to the specific program or to many programs, depending on
whether the instability is individual or systemic in nature. Research staff instability leads
to half-completed, poorly completed, or abandoned research projects. Staff instability
disrupts the knowledge production processes within the NARS. It makes the lags in the
knowledge production process unduly long: the lag between the existence of a problem
and its recognition as a researchable problem; between recognition of the problem and
the formulation of a research proposal; between problem formulation and research entre-
preneurship to procure funds to commence research, and the lag between commence-
ment of research and the production of validated knowledge that throws up a menu of
new agricultural technologies. A NARS or NARO experiencing chronic-systemic re-
search staff instability may suffer such a reduction in effectiveness as to threaten the in-
stitutional sustainability which remains a major concern of most SSA NARS (Eicher,
1990).

Research staff instability prevents a NARS or NARO from continuously building up a
body of knowledge or niche for which the NARS or NARO is uniquely recognized
within the scientific community. Bedeviled by high staff instability, many research proj-
ects that are started with high hopes quickly atrophy. The instability-induced abandon-
ment of research projects raises the ultimate cost of doing research. In extreme cases,
chronic-systemic research staff instability involving the loss of competent and experi-
enced researchers may result in a low level “stable” equilibrium in which many of those
left behind are those that are locked in the NARO, either because of the special attrac-
tions of the environment, or lack of alternative employment opportunities.

Research Governance Instability

Damage caused by high levels of research staff instability can be controlled if there is
continuity in research institute governance, defined rather narrowly for this purpose as
the institute’s Board of Governors. When research governance instability is added to
policy, institutional, funding and staffing instabilities, the result is a convolution of in-
stabilities which makes the challenge of running an effective NARS truly daunting. Re-
search governance is unstable when there are frequent changes in the Board of
Governors. Governing Boards have responsibility for general policy guidelines consis-
tent with government priorities. They also act as custodians of resources allocated by
government to the NARS. Most of the instability in NARS/NARO governance is not
from the voluntary exit of individual members of the Governing Boards but from the fre-
quent mass dissolution and reconstitution of the Boards. Unlike the private sector, Gov-
erning Board members of research institutes in most SSA countries have a fixed
non-overlapping tenure in which members are appointed and removed at the same time
by government. This mode of appointing and removing Board members leaves no scope
for “institutional memory” in research institute governance. In some instances, NAROs
are left for years without Governing Boards, leaving a void in institutionalized research
program and financial accountability.
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Research governance instability is mostly caused by political instability. Frequent
changes in government bring new sets of ministers who dissolve existing Governing
Boards and replace them with their own appointees, whether or not the tenures of Board
members have expired. Countries with high political instability also tend to have high
levels of research governance instability, as new ministers dissolve and reconstitute
Governing Boards, not necessarily because of proven incompetence but because of the
patronage system. And unlike the private sector, there may be no other Executive
Directors on the Board apart from the Institute Director. Where Institute Directors are
frequently removed, this further worsens the prospects for continuity in institute
governance.
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3. Empirical Analysis of NARS Instability

Introduction

This Section presents empirical results from Nigeria aimed at validating the analytical
tools developed in Section II. While Section II presents the general analytical frame-
work for the sample of African countries to be covered in the whole study, this Section
presents some empirical applications of the analytical tools using Nigerian data. It is ex-
pected that most of the analytical tools will be validated with the completion of the re-
maining African case studies. Furthermore, some of the empirical tools here presented
should be regarded as empirical proxies of the analytical tools whenever there is no exact
correspondence.

Choice of Nigeria for phase 1 case study

The choice of Nigeria for the Phase 1 case study was dictated by three considerations.
First, Nigeria has arguably the largest and most complex NARS. It has the largest net-
work of agricultural universities, agricultural research institutes, faculties of agriculture
and veterinary medicine in general universities, as well as the research facilities of the
Consultative Group on International Agricultural Research. Nigeria generates the larg-
est value-added in agricultural GDP of all African countries and has the largest popula-
tion. Second, the elements of the evaluation of the Nigerian NARS provide a classic
example of NARS instability. Finally, Nigerian data was relatively accessible for a trial
run. While some elements of the Nigerian NARS experience are uniqueas with any
country-specific case studyit is hoped that some of the empirical findings will have
general applicability to the other countries in Africa and the other regions.

Data was collected from the agricultural research institutes using a combination of ques-
tionnaires, documents and personal meetings with NARS leaders and NARO managers.
Time and resources did not permit data collection from the faculties of agriculture of
general universities, and the agricultural universities. Only those aspects of the data re-
lating to NARS instability are analyzed for the purpose of this reportother aspects re-
lating to agricultural research policy frameworks in sub-Saharan Africa will be
presented in the Phase II reports. Though NARO managers (Institute Directors) initially
grumbled about the large amounts of funding and staffing data required in this study,
they soon quickly realized the value of the new database for institute management and
extended their full co-operation. Institute Directors have expressed their gratitude to
ISNAR for the database that this project compelled them to build.

Nigerian NARS: An Overview

Nigeria, with a land area of 924,000 Km2, has an estimated population of almost
112,000,000, about 19 percent of the population of sub-Saharan Africa. It is a federation
with three tiers of government (federal, state and local) that started off at Independence
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(1960) with three regions (states) but now has 36 states, created by successive military
administrations. Nigeria has been under the military for 27 out of 37 years since Inde-
pendence.

Recent developments on the national and international scenes have implications for the
Nigerian national agricultural research system. At the national level, these develop-
ments include rapid increases in aggregate population, the massive rural-urban migra-
tion and the changes in demographic structure in which over 45 percent of the population
is younger than15 years. Other trends include dramatic increases in personal nominal in-
comes and successive devaluations of the foreign exchange rate that have raised the
prices of food imports and created demand pressures on domestic substitutes for food
imports. On the supply side, upward adjustments in the foreign exchange rate have re-
sulted in dramatic increases in prices of imported inputs such as fertilizers, farm machin-
ery and implements, and pesticides, at the same time that policy reforms have compelled
reductions in farm-input subsidies. Deforestation, desertification, soil erosion and re-
duced rotational bush fallow periods are on the increase, and, at the same time, incidents
of reported conflicts between nomadic herdsmen and arable crop farmers over land
property rights are increasing and are a manifestation of increased pressures on re-
sources.

At the international level, global trends in economic liberalization, deregulation and the
globalization of factor and product markets on the one hand, and the globalization of ag-
ricultural research on the other, place new emphasis on competitiveness of Nigerian (and
African) agriculture. Of equal importance are the rapid advances in biotechnology, in-
formation and communication technology, and computing that are creating new ine-
qualities to which Nigerian (indeed African) agriculture must develop the capacity to
respond, if it is not to be marginalized.

The Nigerian national agricultural research system currently consists of 18 agricultural
research institutes9 (see Table 1), three agricultural universities, and 28 faculties of agri-
culture and veterinary medicine (see Table 2). In addition, the International Institute for
Tropical Agriculture has its headquarters in Ibadan while four other Centers of the Con-
sultative Group on International Agricultural Research have stations in different loca-
tions in Nigeria: the International Crops Research Institute for Semi Arid Tropics;
International Livestock Research Institute, International Rice Research Institute and the
West African Rice Development Association. The main features of Nigeria’s agricul-
tural zones are summarized in Appendix Table 1. Features of the distribution of research
facilities include the following:

• the South-West Zone has the largest concentration of research institutes (9 insti-
tutes, or 50 percent) while the North-East and South-East Zones have the least with
one institute each (5% each).

24

Instability of NARS in Sub-Saharan Africa: Lessons from Nigeria

9 The National Research Institute for Chemical Technology (NRICT), formerly Leather Research Institute
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Table 2. The Distribution of Agricultural Universities and Faculties of Agriculture
and Veterinary Medicine of General Universities in Nigeria, 1997

University Location Agricultural zone

1. University of Agriculture Makurdi, Benue Central

2. University of Ilorin
• Faculty of Agriculture

Ilorin, Kwara Central

3. Federal University of Technology
• School of Agriculture and Agricultural Technology

Minna, Niger Central

4. Ahmadu Bello University
• Faculty of Agriculture

• Faculty of Veterinary Medicine

Zaria, Kaduna North-West

5. Usman Dan Fodio University
• Faculty of Agriculture

• Faculty of Veterinary Sciences

Sokoto, Sokoto North-West

6. University of Maiduguri
• Faculty of Agriculture (National Centre for Arid Zone

Research)

• Faculty of Veterinary Medicine

Maiduguri, Borno North-East

7. Federal University of Technology
• School of Agriculture and Agricultural Technology

Yola, Adamawa North-East

8. Abubakar Tafawa Balewa University of Technology
• School of Agriculture

Bauchi, Bauchi North-East

9. University of Agriculture Abeokuta, Ogun South-West

10. University of Ibadan
• Faculty of Agriculture and Forestry

• Faculty of Veterinary Medicine

Ibadan, Oyo South-West

11. Obafemi Awolowo University
• Faculty of Agriculture

Ile-Ife, Osun South-West

12. Federal University of Technology
• School of Agriculture and Agricultural Technology

Akure, Ondo South-West

13. Ogun State University
• College of Agricultural Sciences

Ago-Iwoye, Ogun South-West

14. Ladoke Akintola University of Technology
• Faculty of Agriculture

Ogbomosho, Osun South-West

15. Edo State University
• College of Agriculture and Natural Resources

Ekpoma, Edo South-West

17. Delta State University Asaba, Delta South-West

16. University of Benin
• Faculty of Agriculture

Benin City, Edo South-West

18. University of Agriculture Umudike, Abia South-East

19. Federal University of Technology
• School of Agriculture and Agricultural Technology

Owerri, Imo South-East

20. University of Nigeria
• Faculty of Agriculture

• Faculty of Veterinary Medicine

Nsukka, Enugu South-East

21. University of Calabar
• Faculty of Agriculture

Calabar,
Cross-River

South-East



• the South-West Zone has the largest concentration of faculties of agriculture and
veterinary medicine and universities of agriculture (both federal and state-owned),
while the North-West has the smallest number of university-based agricultural re-
search institutions.

The growth of the Nigerian NARS10has been impressive as regards structure, number of
research institutions and the level of resource support. According to a recent study
(Roseboom, Beintema, Pardey and Oyedipe, 1994) total expenditure on agricultural re-
search institutes rose from an annual average of N 4.208 million during 1961-64 to N
98.982 million during 1981-84 and N 210.161 million during 1987-91. While average
expenditures show impressive growth rates, they also show considerable year-to-year
variation (see Figure 1). Agricultural research has received a boost in funding in the last
five years from the World Bank-assisted National Agricultural Research Project
(NARP) which became operational in 1992. Research staff have similarly shown an im-
pressive growth in numbers: from 136 full-time equivalent researchers in 1961 to 1012
reseachers in 1991, an increase of 644 percent.

Institutional Instability

Agricultural research in Nigeria was born into institutional instability.11Over 100 years
of government presence in agricultural research, institutional instability does not appear
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Table 2. The Distribution of Agricultural Universities and Faculties of Agriculture
and Veterinary Medicine of General Universities in Nigeria, 1997 (continued)

University Location Agricultural zone

22. Abia State University of Technology
• Agriculture and Veterinary Medicine College

Umuahia, Abia South-East

23. Rivers State University of Science and Technology
• Faculty of Agriculture

• Rivers Institute of Agricultural Research and Training

Port Harcourt,
Rivers

South-East

24. Nnamdi Azikiwe University
• Faculty of Applied Biological Sciences

Awka, Anambra South-East

25. Enugu State University of Science and Technology
• Faculty of Agricultural Sciences

Enugu, Enugu South-East

26. University of Uyo
• Faculty of Agriculture

Uyo, Akwa Ibom South-East

10 “Nigerian NARS” in this study refers to:
• national agricultural research institutes
• faculties of agriculture of general universities (federal and state)
• universities of agriculture
• international agricultural research centers domiciled in Nigeria
• private sector agricultural research
• non-governmental agricultural research
For the most part, the empirical results in this study apply to the agricultural research institutes only.

11 For an earlier discussion, see Idachaba, 1980.



to be getting better. Three eras can be defined for the evolution of institutional arrange-
ments for agricultural research: the pre-1951 period, the 1951-73 period and the 1973-97
period.

The pre-1951 era:Four pan-territorial research institutions were established by the Co-
lonial Government within the framework of the West African Research Organization:
the West African Cocoa Research Institute (WACRI), Tafo, Ghana (1944) with the Iba-
dan Substation (1953); the West African Institute for Oil Palm Research, near Benin
City (1951); the West African Institute for Trypanosomiasis Research (WAITR),
Kaduna (1947) and the West African Stored Products Research Unit (WASPRU), Lagos
(1948). These institutes conducted research mainly on cocoa, oil palm, and the tse-tse
fly and sleeping sickness in man, as well as the storage problems of export crops.

Research at Samaru, Zaria on cotton, groundnuts, pastures, livestock, and soils as a Unit
of the old Department of Agriculture dates back to 1928. With regionalization, the Agri-
cultural Research Station in Samaru became the Research and Specialist Services Divi-
sion of the Northern Nigeria Ministry of Agriculture and Natural Resources. Soil
investigations and food crop research were conducted at Moor Plantation, Umudike,
Badeggi and Mokwa during this period. Industrial research commenced at Oshodi on
agroindustrial processing investigations. The Department of Forestry, like the Depart-
ment of Agriculture, had a research unit at Moor Plantation, Ibadan.
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Figure 1. Total expenditures on agricultural research, Nigeria, 1961-1992



The 1951-73 era:In 1951, progress towards establishing Nigeria as a federation accel-
erated with the submission of proposals for regional self-government. By 1954, the Fed-
eral Department of Agricultural Research was created with headquarters at Moor
Plantation. The Regions (West, East, and North) quickly established research arms of
their Ministries of Agriculture, with headquarters research stations in Moor Plantation,
Umudike and Samaru, Zaira, respectively. The maiden World Bank Mission recom-
mended that the federal government should focus on basic research while the regional
governments should concentrate on applied research (IBRD, 1955). The dissolution of
the West African Research Organization (1962), following the attainment of independ-
ence in Anglophone West Africa, resulted in the establishment of three successor insti-
tutes by the Research Institutes Act (1964): Cocoa Research Institute of Nigeria (CRIN),
Nigerian Institute for Oil Palm Research (NIFOR), and the Nigerian Institute for Try-
panosomiasis Research (NITR). The Rubber Research Institute of Nigeria (RRIN) was
established by the same Act.

The distribution of research institutes and units across ministries created a need for a
mechanism for co-ordination. The National Council for Science and Technology
(NCST) was created in February 1970 to establish priorities in science and technology in
relation to national economic and social policy, and advise the federal government on
national science policy, general planning and financial allocations and of the results of
scientific research in agriculture, industry and social welfare. Other functions were the
co-ordination of different agencies involved in the formulation of science policy and the
promotion of public confidence in scientific expenditure and an enabling environment
conducive to scientific research (Olayide, 1981).

To facilitate the co-ordinating role of the NCST, Councils were established to cover re-
search institutes in agriculture, industry, medicine and the natural sciences. The Agricul-
tural Research Council of Nigeria (ARCN) was established by Decree (1971) to
co-ordinate all research institutes and research in agriculture.

The post-1973 era: The Research Institutes Decree 33 (1973) listed all the research in-
stitutes that were to come under the control of the Agricultural Research Council of Ni-
geria (ARCN) and vested powers in the Federal Government to take over the assets and
liabilities of any existing State government-owned research institute. As noted else-
where (Idachaba, 1980), this was a landmark development. In one fell swoop, it replaced
the 1954-73 paradigm of joint State - federal government responsibility for agricultural
research with a new monolith by which the federal government became the only tier of
government funding all the Agricultural Research Institutes in Nigeria.12 The takeover
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12 Pre 1954, only the Central Nigerian government funded agricultural research, with no role for the provin-
cial governments. Both the 1954 and 1963 Constitutions placed agricultural research on the concurrent
legislative list, meaning that the two tiers of government could constitutionally conduct research and es-
tablish institutions to conduct agricultural research. State government research institutions in the 1951-73
era included the Institute for Agricultural Research and Special Services (IAR+SS), the Institute of Agri-
cultural Research and Training (IAR+T), the Agricultural Research and Training Station, Umudike (up to
1972), Livestock Research Station of IAR+SS, Shika, Samaru; Rubber Research Institute, and the Special
Services (Extension) Unit of IAR+SS. At another level, the East Central State Government established
the Products Development Agency (PRODA).



of State-run agricultural research institutes by the federal government occurred in an oil
boom era when the federal government believed it could run virtually everything. It was
the era in which State-owned universities (ABU, Ife, Nsukka) and State-owned hospitals
were also taken over by the federal government (1976). It is both remarkable and unfor-
tunate that, because of the enormous powers granted to the federal government under
Decree 33 (1973) and the readiness of State governments to abdicate fiscal responsibili-
ties at the first opportunity, no State government has established an autonomous research
institute since 1973. The federal government has been busy trying to digest all the re-
search institutes it swallowed as a result of the 1973 decree and has created no new insti-
tutes.13 A dysfunctional dualism has been created in the Nigerian NARS: while State
governments have constitutional responsibility for agriculture, including extension, the
federal government, constitutionally jointly responsible with State governments for re-
search, has effectively usurped all the powers for agricultural research since 1973, sur-
prisingly with no objections from any State government.

The Research Institutes Establishment Order (1975) transferred all the 18 agricultural
research institutes to the Agricultural Research Council of Nigeria (ARCN).14Decree 5
(1977) established the National Science and Technology Development Agency
(NSTDA) as the new umbrella organization for co-ordinating all research in Nigeria and
scrapped the NCST and ARCN. In January 1980, barely three years later, the NSTDA
was itself scrapped and replaced with the new Federal Ministry of Science Technology.

Table 3 shows frequent changes in ministries/parastatals supervising agricultural re-
search since independence (1960). In 36 years, agricultural research institutes have been
under five different ministries, giving an average parentage life of 7.2 years per ministry,
not counting those occasions when a ministry was recreated in exactly its old form. Ag-
ricultural research institutes were statutorily under two parastatals for 4 years, giving an
average parentage life of just 2 years per parastatal. The Federal Ministry of Science and
Technology has had many lives: it was created or recreated three times over a period of
13 years. The fluctuating life of the Ministry mirrored the country’s political instability:
it was created or recreated three times by new in-coming regimes (January 1980, August
1985 and 1993) and scrapped once by a new regime (January 1984). The Ministry’s fluc-
tuating fortunes were not even saved by political stability: the same Babangida regime
that recreated the Ministry in 1985 did not hesitate to scrap it (again) in 1992.
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13 The only exception appears to be the new Center for Genetic Resources and Biotechnology, Moor Planta-
tion, Ibadan (1987).

14 The institutes transferred to the ARCN were: Cocoa Research Institute (CRIN); Forestry Research Insti-
tute of Nigeria (FRIN); Nigerian Institute for Oil Palm Research (NIFOR); Nigerian Institute for Trypano-
somiasis Research (NITR); Rubber Research Institute of Nigeria (RRIN); Institute for Agricultural
Research (IAR); Institute of Agricultural Research and Training (IAR+T); National Cereals Research In-
stitute (NCRI); National Root Crops Research Institute (NRCRI); National Animal Production Research
Institute; (NAPRI); Nigerian Institute for Oceanography and Marine Research (NIOMR); Kainji Lake Re-
search Institute (KLRI); Lake Chad Research Institute (LCRI); Nigerian Veterinary Research Institute
(NVRI); Nigerian Stored Products Research Institute (NSPRI); Leather Research Institute of Nigeria
(LRIN) and Agricultural Extension and Research Liaison Services (AERLS).
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Table 3. Agricultural Research Institutes and their Precursors, Nigeria, 1912-1996

Institute Precursors

1. Cocoa Research Institute of Nigeria (CRIN) i. West African Cocoa Research Institute
Substation, Oni Gambari, Ibadan (1953)

2. Nigerian Institute for Oil Palm Research
(NIFOR)

i. West African Institute for Oil Palm Research
(WAIFOR), near Benin City (1951)

3. Nigerian Institute for Trypanosomiasis
Research (NITR)

i. West African Institute for Trypanosomiasis
Research (WAITR), Kaduna 1947

4. Rubber Research Institute of Nigeria
(RRIN)

i. Rubber Research Station, Iyanomo, near
Benin 1961

5. Federal Institute of Industrial Research
(FIIRO)

i. Institute of Applied Technical Research,
Oshodi, Lagos (1955)

6. Institute for Agricultural Research (IAR) i. Agricultural Research Station, Samaru
(1922)

ii. Research and Specialist Services Division
Headquarters, Northern Nigeria Ministry of
Agriculture and Natural Resources (1957)

iii. Institute for Agricultural Research and
Special Services, Ahmadu Bello University,
Zaria (1962)

7. National Cereals Research Institute (NCRI) i. Food and Soil Research Unit, Department of
Agriculture (1924)

ii. Federal Department of Agricultural
Research (1954)

8. National Root Crops Research Institute
(NRCRI)

i. Provincial Experimental Farm (1923)
ii. Eastern Nigeria Experimental Research

Station (1956)
iii. Agricultural Research and Training Station

(1965)
iv Federal Agricultural Research and Training

Station (1972)

9. National Horticultural Research Institute
(NIHORT)

i. National Fruit and Vegetable Experimental
and Demonstration Center (1971)

10. Institute of Agricultural Research and
Training (IAR+T)

i. Research and Investigations Division,
Western Nigeria Ministry of Agriculture and
Natural Resources (1956)

11. National Animal Production Research
Institute (NAPRI)

i. Shika Stock Farm (1928)
ii. Animal and Pasture Section, Northern

Nigeria Ministry of Natural Resources (1954)
iii. Substation of IAR (1962)

12. Nigerian Veterinary Research Institute
(NVRI)

i. Veterinary Research, Zaria
ii. Nigerian Veterinary Department, Vom

(1924)
iii. Federal Department of Veterinary Research

(1954)

13. National Institute for Freshwater Fisheries
Research (NIFFR)

i. Kainji Lake Research Project (FAO) (1965)
ii Kainji Lake Research Institute (1975)

14. Lake Chad Research Institute (LCRI) i. Lake Chad UNDP/FAO Project (1971)

15. Nigerian Institute for Oceanography and
Marine Research (NIOMR)

i. Marine Biology Division, Federal Department
of Fisheries (1971)



A “macro” view of instability of institutional arrangements for managing agricultural re-
search institutes conceals variations in the changing parentage of individual research in-
stitutes. Tables 4-5 present individual institute experiences, including the experiences of
precursors of these institutes. From Table 5, the median number of ministerial or para-
statal parents per institute (and its precursors) was 9 over the period, ranging from 7 min-
istries/parastatals for NIHORT, NIFFR, LCRI, NIOMR and PDI to 11 ministry/
parastatal parents for NRCRI, NAPRI and NVRI.

Consequences of institutional instability

The high institutional instability has had adverse effects on the Nigerian NARS. First,
after more than 100 years of government presence in agricultural research, Nigeria still
does not have a national agricultural research policy. Policy makers have perennially
been swept from office long before they have had time to think strategically about the
Nigerian NARS. Second, NARS leaders and managers have been left almost dazed by
the frequency of institutional changes and what these have meant for research planning
and priority setting. Third, frequent changes have meant that there was no constant advo-
cacy at the highest levels of government on behalf of the Nigerian NARS. Funding of re-
search depended on what caught the fancy of the political leadership of the moment.
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Table 3. Agricultural Research Institutes and their Precursors, Nigeria, 1912-1996
(continued)

Institute Precursors

16. Forestry Research Institute of Nigeria
(FRIN)

i. Department of Forestry (1912)
ii. Federal Department of Forestry Research

(1954)

17. National Research Institute for Chemical
Technology (NRICT)

i. Hides and Skins Demonstration Project
(1964)

ii. Federal Hides, Skin, Leather Institute (1972)
iii. Leather Research Institute of Nigeria (1975)

18. National Agricultural Extension and
Research Liaison Service (NAERLS)

i. Research and Specialist Services Division,
Northern Nigeria Ministry of Agriculture and
Natural Resources (1957)

ii. Institute for Agricultural Research and
Special Services (1962)

iii. Agricultural Extension and Research Liaison
Services (1975)

19. Nigerian Stored Products Research
Institute (NSPRI)

i. West African Stored Products Research Unit
(WASPRU) (1948)

ii. Nigerian Stored Products Unit (1962)

20. Product Development Institute (PRODI) i. Products Development Agency (PRODA)
(1971)

Note: “Agricultural” as used here denotes research institutes with direct and indirect relevance to agricul-
ture. The Agricultural Research Institutes currently under the Federal Ministry of Agriculture and Natural
Resources are CRIN, NIFOR, RRIN, FRIN, IAR, IAR+T, NCRI, NRCRI, NAPRI, NAERLS, NIHORT,
NVRI, NIFFR, LCRI, NIOMR.
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Table 5. Frequent Changes in Parent Ministry or Parastatal in charge of Agricultural
Research Institutes, Nigeria, 1912-96

Research institute

Number of changes in
parent ministry or

supervising parastatal

1. Cocoa Research Institute of Nigeria (CRIN)(1) 9

2. Nigerian Institute for Oil Palm Research (NIFOR)2 9

3. Nigerian Institute for Trypanosomiasis Research (NITR)3 8

4. Rubber Research Institute of Nigeria (RRIN)(4) 8

5. Federal Institute of Industrial Research (FIIRO)(5) 8

6. Institute for Agricultural Research (IAR)(6) 10

7. National Cereals Research Institute (NCRI)(7) 10

8. National Root Crops Research Institute (NRCRI)(8) 11

9. National Horticultural Research Institute (NIHORT)(9) 7

10. Institute of Agricultural Research and Training (IAR&T)(10) 8

11. National Animal Production Research Institute (NAPRI)(11) 11

12. Nigerian Veterinary Research Institute (NVRI)(12) 11

13. National Institute for Freshwater Fisheries Research (NIFFR)(13) 7

14. Lake Chad Research Institute (LCRI)(14) 7

15. Nigerian Institute for Oceanography and Marine Research
(NIOMR)(15) 7

16. Forestry Research Institute of Nigeria (FRIN)(16) 10

17. National Research Institute for Chemical Technology (NRICT)(17) 8

18. National Agricultural Extension and Research Liaison Service
(NAERLS)(18) 10

19. Nigerian Stored Products Research Institute (NSPRI)(19) 9

20. Product Development Institute (PDI)(20) 7

Notes: The periods covered date back to the precursors of these Institutes. (1)1953-96 (2)1951-96
(3)1947-96 (4)1961-96 (5)1955-96 (6)1922-96 (7)1921-96 (8)1923-96 (9)1971-96 (10)1912-96
(11)1928-96 (12)1914-96 (13)1966-96 (14)1971-96 (15)1971-96 (16)1912-96 (17)1971-96 (18)1922-96
(19)1947-96 (20)1971-96

Source: Underlying data sources from (Idachaba, 1980, NGRC, 1981; Olayide, 1981)



Since there was no consistent leadership, funding fluctuated considerably. Research
staff were demoralized by the shifting institutional arrangements and loyalties that gave
the impression that succeeding governments did not attach much importance to agricul-
tural research or agricultural researchers. Fourth, institutional instability led to research
staff instability and the exodus of research staff from the research institutes at rates that
were higher than they would otherwise have been in the absence of institutional instabil-
ity.

Why the high institutional instability?

There are four possible sources of the high degree of institutional instability.

Colonial roots of institutional instability

Agricultural research in Nigeria was a child of institutional instability right from its co-
lonial origins. The British did not have a concept of a NARS in Nigeria and possibly
other African colonies as well. Their concept was that of pan-territorial (transnational)
research covering export crops in the West African (and the East African) colonies. Ex-
port crop research was organized within the umbrella of the West African Research Or-
ganization, with each pan-territorial research institute operating a network of substations
in the main export crop producing countries. Where there was no pan-territorial institute
(e.g. cotton), research was co-ordinated from the multinational headquarters in Britain
(e.g. British Cotton Growers Association). The colonial administration conducted food
and livestock research in scattered locations with no serious effort at co-ordination. The
new post-independence nationalist government inherited from the colonial administra-
tion a culture of “muddling through” with institutional arrangements for managing a
NARS.

Colonial legacy in Nigeria and India compared:British colonial legacy in institu-
tional arrangements for managing agricultural research in India and Nigeria presents a
puzzling lesson of sharp contrasts. While Britain made no serious effort to build a Nige-
rian NARS, her approach in India was methodical, systematic and comprehensive.

The Royal Commission of 1926 recommended the establishment of the Imperial Coun-
cil of Agricultural Research (ICAR) to “promote, guide and co-ordinate agricultural re-
search throughout India” [Randhawa, 1979; p. 21]. ICAR was established in May 1929
with a non-lapsing fund to co-ordinate research between the central and provincial gov-
ernments. In the view of the Commission, ICAR was “to provide provincial govern-
ments with an organization embracing the whole research activities of the country,
veterinary as well as agricultural” [Randhawa, 1979; p.22]. The Constitution and the
modus operandiof the ICAR were sufficiently robust to guarantee stability: for exam-
ple, the Chief Executive of ICAR was also Secretary to the Government of India right
from inception to give it sufficient political and administrative clout.

The Indian Council of Agricultural Research had its first change in 1946. And the
change was only cosmetic, involving no more than the substitution of “Indian” for “Im-
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perial” on the eve of Independence. The first reorganization of ICAR took place in 1965,
thirty-six years after its establishment. A suggestion by the Parker Committee to scrap
ICAR and replace it with a new “Council for Agricultural and Food Research” was re-
jected outright by the Government as this would have “meant cutting all the links with
the past” [Randhawa, 1979; p.76]. The governing body of ICAR was reconstituted to
make it pre-eminently a body of scientists. The second reorganization in 1973 was
meant to give ICAR more autonomy and flexibility. Whereas the Agricultural Research
Council of Nigeria lasted for only six years before it was scrapped, the Indian Council of
Agricultural Research operated for 36 years before its first reorganization and 44 years
before the second reorganization. It remains unclear why the same colonial power at
about the same period, adopted such contrasting approaches to institutional arrange-
ments for managing agricultural research as Britain did in Nigeria and India. While one
was piecemeal andad hoc, the other was holistic and purposeful. With no legacy of sta-
bility, the Nigerian system quickly degenerated, exacerbated by other factors, into a cha-
otic and confusing system of institutional arrangements by trial and error.

Political instability

Frequent changes in government have been accompanied by frequent changes in institu-
tional arrangements for managing the Nigerian NARS. The Federal Ministry of Science
and Technology has been the favorite toy of successive governments: whereas the pro-
posal for the establishment of ICAR went through extensive consultations in India, the
Nigerian Ministry of Science and Technology, the NCST, ARCN and NSTDA were cre-
ated by fiat, and scrapped by fiat. While the first creation of the Federal Ministry of Sci-
ence and Technology by the Shagari civilian administration in 1980 was formally
debated in the House of Representatives, succeeding military regimes in the last 15 years
have gleefully created, scrapped and recreated the Ministry by military fiat.

Lack of socio-political consensus

The apparent lack of appreciation of the role and value of agricultural research in the so-
ciety has made it easier for succeeding military regimes to create, scrap, and recreate in-
stitutions for managing the Nigerian NARS. Basic beliefs, norms and values, on which
there is broad, general, societal agreement regarding agricultural research and its institu-
tional infrastructures do not exist, especially within the civil service.

Failure of stakeholders

Users and beneficiaries of agricultural research who have a lot to gain from institutional
stability have failed to articulate the demand for stable institutional arrangements from
the government. Commodity associations, researchers, agroindustrialists and the gen-
eral public have not been able to come together to demand more stable institutional ar-
rangements for agricultural research from government, whether military or civilian.

Funding Instability

Let the Instability Index (If) of funding (budget) allocations to a NARS or Institute be de-
fined as the coefficient of variation of allocations over a given time period, that is:
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I
S

X
f = (1)

whereSis the standard deviation of budget allocations to a NARS or Research Institute
over a given time period andX is the sample mean. This measure does not take account
of trend. For this, let the trend-corrected measure of instability, such as the normalized
co-efficient of variation (I f

1 ), be defined as:

I
S

X
f
1

1

= (11)

whereS1 is the standard error of the estimated trend equation, andX has its previous
meaning.

In percentage terms, the corresponding instability indices are:

( )
( )I

S

X
X and I

S

X
Xf f= =100 1001

1

, (111)

The estimated trend equation was of the form:15

X tjt t= + +β β ε10 (2)

whereX jt is fund allocated to thej th research institute,t is time,β0 andβ1 are the popu-

lation regression parameters estimated by ordinary least squares andε is the disturbance
term. Ordinarily, it is expected that the trend-corrected instability indices from (11) will
be less than the indices from (1).

For simplicity, instability will be characterized based on the following rules of thumb:

(ii) 0 0101S X. , mild instability
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15 Funding or disbursements to research institutes from government can reasonably be represented by a lin-
ear approximation. Governments, in determining what funds to allocate or disburse to research institutes,
are normally guided by the previous year’s funding levels or recent funding history. In some cases, gov-
ernments impose a given percentage annual growth in funding levels, suggesting that government funding
can be approximated as a linear function of time. An exponential functional form was considered but
much government funding behavior to research institutes can hardly be presumed to follow an exponential
population regression trend line: Ministry of Finance officials in annual budget hearings are hardly ever in
the mood to consider exponential growth trends in budget allocations, disbursements or the expenditures
of research institutes. The usual practice is to stipulate in the budget call circular guidelines on allowable
increases over the previous year’s allocation. Furthermore, an examination of the residuals shows that the
linear form provides a good fit.



(iii) 010 051. . ,X S X moderate instability

(iv) 05 1. ,X S X high instability

(v) S X or I f
1 1 1≥ ≥, , severe instability

Data on budget allocations, disbursements and expenditures was collected from all re-
search institutes in Nigeria, including those not under the administrative supervision of
the Federal Ministry of Agriculture and Natural Resources. In addition to having overall
measures of funding instability, NARS leaders and NARO managers are also interested
in knowing if funding instability has increased or decreased over time. This requires suf-
ficiently long periods to provide funding instability indices for different sub-periods in
each institute or NARS for comparison. Instability indices were also computed sepa-
rately for capital budgets and recurrent budgets to determine whether the empirical evi-
dence was consistent with the proposition that capital budgets are more unstable than
recurrent budgets. The Nigerian NARS has had little or no donor contribution for most
of its history, unlike most sub-Saharan African countries. The effect of diversification
through donor aid on funding instability could not be determined in this pilot phase. The
sub-periods for which funding instability indices were computed were determined by the
availability of data and the funding history of each Institute. For each institute, funding
instability indices were estimated for three periods: the longest period for which funding
data is available, the periods of the mid-1970s to the early 1980s and the mid-1980s to
the-mid 1990s, the two periods marking relatively good funding during economic pros-
perity, and relatively poor funding during the Structural Adjustment Program, respec-
tively. For the trend-connected coefficients of variation, linear trend equations were
estimated for each institute for each funding category and for each time period to derive
the estimated standard errors of the estimated trend equations. This required the estima-
tion of a large number of linear trend-equations to estimate the trend-corrected coeffi-
cient of variation, for each institute, of each funding (expenditure) category, and for each
period, using current naira values.16

Instability of budget allocations

As expected, trend-corrected coefficients of variations of fund allocations to research in-
stitutes were less than the uncorrected coefficients (I1) (Table 6). Though both measures
of funding instability are presented in tables for comparative purposes, only the trend-
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16 The use of real as opposed to nominal naira values might have presented the instability picture in bolder
relief, but no satisfactory consumer-price index or GDP deflator of sufficient time coverage was available.
Moreover, available GDP deflator series did not capture the entire life history of some institutes to enable
a comparison of the pre-independence era with the subsequent periods. Reducing the analysis to the pe-
riod for which deflator series are available would have left out interesting periods for some of the research
institutes that are considered relevant for some of the propositions underlying this study. Converting naira
values into dollar equivalents would have served little purpose for policy makers, NARS leaders and
NARO managers who need to be sensitized to levels and fluctuations in naira allocations to institutes. For
analysis using current dollar values, see Massell, 1970.



corrected coefficient of variation is used as the instability index in evaluating the fund-
ing and expenditure instability of the research institutes. The institutes are about evenly
divided in the relative magnitude of capital funding instability in the two sub-periods us-
ing the trend-corrected coefficient of variation: instability in the latter (largely SAP) pe-
riod exceeded instability in the earlier sub-period in five institutes (NAPRI, IAR,
IAR+T, NRICT and CRIN) and was less in four institutes (NIFFR, NIFOR, NIHORT
and NVRI). For the majority of research institutes in the sample (NIFFR, NIFOR,
NIHORT, IAR+T, NRICT, CRIN and NVRI), recurrent funding instability in the latter
period (mostly 1984-94) exceeded instability in the earlier period (Table 6). This might
be partly due to the periodic awards of large salary increases in the public sector during
the 1980s and 1990s and the related lump-sum payment of arrears that introduced large
fluctuations into recurrent funding flows. Taking the institutes with estimations for sub-
periods as a group, capital funding instability for the whole period exceeded instability
in the sub-periods, with the exception of NIFOR, CRIN and NVRI. The most unstable
institutes in capital funding during the latter sub period (1984-94) were IAR+T, NRICT
and CRIN, while the most stable were NIFOR, NVRI and NIFFR. The most unstable in
recurrent funding in the latter sub-period (1984-94) were NRCRI, IAR+T and NRICT,
while the most stable (least unstable) were IAR, NIFOR and NCRI.

Table 7 shows a classification of research institutes by degree of funding instability.
Most institutes had high degrees of funding instability, especially with respect to capital
budget funds. It is significant that IAR, an institute with a remarkable historical record,
recorded only mild instability of capital funding during the 1962-72 period, its first ten
years. However, capital funding instability at IAR went up seven-fold during the
1984-94 period and the 1962-94 period. The 1962-72 period marked the period of solid
political and budgetary support of the founding Northern Nigeria Regional Government
and its successor, the Interim Common Services Agency (ICSA, during 1967-72 pe-
riod). This is consistent with the feeling often expressed by the older IAR research com-
munity that IAR was financially better off under the old Northern Regional Government
than under the Federal Government which took it over in 1975. It could be argued that
the Regional Government demanded and received from IAR research results and tech-
nologies that were relevant to the regional economy for which it was ready and willing to
provide consistent funding, and that this accounts for the stable funding under Regional
Government ownership. The funding of IAR+T reveals a similar pattern.

A classification of institutes by degree of funding instability shows that over the 1984-94
period, only NIFOR and NSPRI had moderate capital funding instability; five institutes
NFFR, NAPRI, IAR, NRCRI and NVRI had high instability while three institutes
(IAR+T, NRICT and CRIN) had severe capital funding instability. NCRI had moderate
capital funding instability during 1983-95. On the other hand, eight institutes (NIFFR,
NAPRI, NCRI, NIHORT, NIFOR, IAR, CRIN and NSPRI) had moderate recurrent
funding instability; three institutes (IAR+T, NRICT and NVRI) had high funding insta-
bility; while NRRI had severe recurrent funding instability.
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Figure 2a. Capital fund allocations to selected research institutes, Nigeria, 1977-1996
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Figure 2b. Capital fund allocations to selected research institutes, Nigeria, 1961-1996
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Figure 2c. Capital fund allocations to selected research institutes, Nigeria, 1954-1996
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Figure 2d. Capital fund allocations to selected research institutes, Nigeria, 1954-1996
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Figure 3a. Recurrent fund allocations to selected research institutes, Nigeria,
1976-1996
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Figure 3b. Recurrent fund allocations to selected research institutes, Nigeria,
1973-1996
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Figure 3c. Recurrent fund allocations to selected research institutes, Nigeria,
1954-1996
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Figure 3d. Recurrent fund allocations to selected research institutes, Nigeria,
1954-1996
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Instability of actual fund disbursements

Approved budgets are based on government revenue expectations that may or may not
materialize, and actual disbursements may fall short of budget allocations because of
government revenue shortfalls. Actual disbursements, not nominal budget allocations,
determine the tempo of research at the institutes. From Tables 8-9, all institutes except
NSPRI witnessed high or severe instability in actual capital budget disbursements dur-
ing the 1984-94 period, using the trend-corrected coefficient of variation as a measure of
disbursement instability. Actual disbursements of recurrent budgets were generally
more stable than capital disbursements: six of the research institutes had moderate insta-
bility in recurrent budget disbursements during the same period.

A comparison of instability of actual budget disbursements with instability of budget al-
locations does not reveal any definite patterns. Over the 1984-94 period, instability in
capital fund disbursements ranged from 39.56 percent for NSPRI to 131.68 percent for
NVRI; the corresponding range for capital budget allocation (approvals) was from 39.56
percent for NSPRI to 137.7 percent for IAR+T. On the other hand, instability of actual
recurrent budget disbursements ranged from 28.90 percent for IAR to 82.03 percent for
NAPRI during 1984-94 (and 349.90 percent for NIHORT during 1987-95); the corre-
sponding range for recurrent budget approvals is from 28.9 percent for IAR to 139.3 per-
cent for NRCRI, over the same period.

Has instability in actual fund disbursements increased over time?

In seven out of eight institutes with data on disbursements for sub-periods, instability of
actual capital funds disbursements increased over time, while it decreased in one insti-
tute (see Table 8). Instability of actual recurrent fund disbursements also increased over
time in the same seven institutes and decreased in one institute over the same sub-
periods. Table 9 presents a classification of research institutes by degree of instability of
actual budget disbursements.

The evidence on the secular trend in instability of budget allocations and disbursements
enables NARS leaders and managers to make informed projections of future trends in in-
stability.
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Table 8. Estimated Indices of Instability of Actual Budget Disbursements to Research
Institutes, Nigeria, Selected Periods

Institute Period Capital Expenditure Recurrent Budget

Disbursements Disbursements

ID I1

D ID I1

D

Percentage Coefficients of Variation

1. NIFFR 1969-94
1969-79
1984-94

99.95
105.66

68.32

86.04
86.04
59.31

131.9
164.44

89.21

78.83
139.76

49.87

2. NAPRI 1976-94
1976-83
1984-94

19.75
39.49
85.94

101.92
42.38
61.81

144.83
47.22

119.46

111.84
39.55
82.03

3. NIFOR
(WAIFOR)

1981-94
1954-64
1984-94

97.61
66.54
94.18

79.00
45.99
72.43

158.17
26.54
78.66

109.25
7.53

44.32

4. INIHORT 1977-95
1977-86
1987-95

116.28
66.06
121.7

107.21
67.97
77.88

136.55
45.99

681.02

91.35
22.44

349.90

5. IAR 1962-94
1962-72
1984-94

70.05
37.12
93.13

67.64
10.04
52.39

90.41
49.52
80.19

66.22
19.17
28.90

6. IAR+T 1969-94
1969-79
1984-94

216.86
2.85

134.48

174.07
1.48

80.67

132.27
4.94

101.62

104.71
1.65

61.64

7. CRIN 1973-94
1973-83
1984-94

101.22
82.78
72.58

98.04
66.56
72.33

86.03
48.37
70.99

58.08
29.56
44.37

8. NVRI 1979-94
1979-83
1984-94

150.48
58.73

164.57

137.99
50.12

131.68

128.92
31.19

107.82

88.81
22.83
60.74

9. NCRI 1983-95 127.03 109.86 67.82 35.66

10 NRICT 1984-94 158.38 119.12 103.93 62.79

11. NSPRI 1984-94 83.09 39.56 89.96 46.11

Notes: ID is Coefficient of variation of disbursements, in percentage, while I1D is normalized or trend-
corrected coefficient of variation of disbursements estimated from the linear trend equation of disburse-
ments, in percentage.

1. NIFFR: National Institute for Freshwater Fisheries Research, New Bussa, Niger State.
2. NAPRI: National Animal Production Research Institute, Ahmadu Bello University, Shika, Zaria,

Kaduna State.
3. NIFOR: Nigerian Institute for Oil Palm Research, near Benin City, Edo State.
4. NIHORT: National Horticultural Research Institute, Idi-Ishin, Ibadan, Oyo State.
5. IAR: Institute for Agricultural Research, Ahmadu Bello University, Samaru, Zaria, Kaduna State.
6. IAR+T: Institute of Agricultural Research and Training, Obafemi Awolowo University, Moor

Plantation, Ibadan, Oyo State.
7. CRIN: Cocoa Research Institute of Nigeria, Onigambari, Ibadan, Oyo State.
8. NVRI: Nigerian Veterinary Research Institute, Vom, Plateau State.
9. NCRI: National Cereals Research Institute, Badeggi, Niger State.
10. NRICT: National Research Institute for Chemical Technology, Zaria, Kaduna State.
11. NSPRI: Nigerian Stored Products Research Institute, Ilorin, Kwara State.
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Table 9. Classification of Research Institutes by Degrees of Instability of Actual
Budget Disbursements, Nigeria, Selected Periods

Capital budget disbursements Recurrent budget disbursements

Institute Period Index (%) Classification Index (%) Classification

1. NIFFR 1969-94
1969-79
1984-94

86.04
59.31
50.46

High Instability
High Instability
High Instability

78.83
139.76

49.87

High Instability
Severe Instability

Moderate Instability

2. NAPRI 1976-94
1976-83
1984-94

101.92
42.38
61.81

Severe Instability
Moderate Instability

High Instability

111.84
39.55
82.03

Severe Instability
Moderate Instability

High Instability

3. NIFOR
(WAIFOR)

1981-94
1954-64
1984-94

79.00
45.99
72.43

High Instability
Moderate Instability

High Instability

109.25
7.53

44.32

Severe Instability
Mild Instability

Moderate Instability

4. NIHORT 1977-95
1977-86
1987-95

107.21
67.97
77.88

Severe Instability
High Instability
High Instability

91.35
22.44
349.9

High Instability
Moderate Instability
Severe Instability

5. IAR 1962-74
1962-72
1984-94

67.64
10.04
52.39

High Instability
Mild Instability
High Instability

66.22
19.17

28.9

High Instability
Moderate Instability
Moderate Instability

6. IAR+T 1969-94
1969-79
1984-94

174.07
1.48

80.67

Severe Instability
Mild Instability
High Instability

104.71
1.65

61.64

Severe Instability
Mild Instability
High Instability

7. CRIN 1973-94
1973-83
1984-94

98.04
66.56
72.33

High Instability
High Instability
High Instability

58.08
29.56
44.37

High Instability
Moderate Instability
Moderate Instability

8. NVRI 1979-94
1979-83
1984-94

137.99
50.12

131.68

Severe Instability
High Instability

Severe Instability

88.81
26.83
60.47

High Instability
Moderate Instability

High Instability

9. NCRI 1983-95 109.86 Severe Instability 35.66 Moderate Instability

10. NRICT 1984-94 119.12 Severe Instability 62.79 High Instability

11. NSPRI 1984-94 39.56 Moderate Instability 46.11 Moderate Instability

Notes: Index of Instability is trend-corrected coefficient of variation estimated from the linear trend equation fitted to
Capital and Recurrent disbursements for each Institute, for each period.

1. NIFFR is National Institute for Freshwater Fisheries Research, New Bussa, Niger State.
2. NAPRI is National Animal Production Research Institute, Shika, Samaru, Zaria, Kaduna State.
3. NIFOR is Nigerian Institute for Oil Palm Research, near Benin City, Edo State.
4. NIHORT is National Horticultural Research Institute, Idi-Ishin, Ibadan, Oyo State.
5. IAR is Institute for Agricultural Research, Ahmadu Bello University, Samaru, Zaria, Kaduna State.
6. IAR+T is Institute of Agricultural Research and Training, Obafemi Awolowoo University, Moor

Plantation, Ibadan, Oyo State.
7. CRIN is Cocoa Research Institute of Nigeria, Onigambari, Ibadan, Oyo State.
8. NVRI is Nigerian Veterinary Research Institute, Vom, Plateau State.
9. NCRI is National Cereals Research Institute, Badeggi, Niger State.
10. NRICT is National Research Institute for Chemical Technology, Zaria, Kaduna State.
11. NSPRI is Nigerian Stored Products Research Institute, Ilorin, Kwara State.



Agricultural research expenditures instability

Concern should not stop at the analysis of research funding instability. Of equal impor-
tance and relevance is the instability of agricultural research expenditure. While scant
attention was paid to the problem of funding instability by previous analysts, virtually no
attention at all has been paid to the problem of agricultural research expenditure instabil-
ity.17

From Table 10, actual capital expenditure instability ranges from 30.18 percent for
CRIN to 84.04 percent for NRICT during the 1984-94 period. Recurrent expenditure in-
stability ranges from 31.08 percent for NRCRI to 62.12 percent for IAR+T during the
same period. Total expenditure instability ranges from 27.32 percent for NIFOR to
87.54 percent for NVRI during the 1984-94 period. It is significant to note that capital
expenditure instability increased over time in most research institutes (see Table 10); re-
current expenditure instability similarly increased over time. Total expenditure instabil-
ity also increased over time. These increases in instability partly reflect the expenditures
on lump-sum payments of so-called “relief packages” and arrears of new salary and
wage scales. They also reflect the more turbulent economic conditions of the 1980s and
1990s. Trends in expenditure instabilities reflect trends in the underlying instabilities in
budget disbursements. Table 11 presents a classification of research institutes by de-
grees of instability of agricultural research expenditures. For the majority of institutes,
capital expenditures were more unstable than recurrent expenditures.

Instability of Personnel Costs, Operating Costs, Maintenance Costs, Training
Costs and Capital Costs

The combination of subsisting employment contracts, trade union activity and the de-
mand on the part of the political leadership for industrial peace and harmony suggests
the proposition that personnel costs will be more stable than operating costs, mainte-
nance costs and capital costs. The evidence is consistent with the proposition (see Table
12). This implies that fluctuations in research budgets impact more adversely on the
other expenditure categories than personnel costs. The proposition holds up pretty well
even in the 1984-94 period that was characterized by the Structural Adjustment Program
and the harmonization of salaries and wages of staff of the research institutes with those
of university lecturers, involving lump-sum payments of arrears of the upwardly revised
salary scales, post-1987. The evidence on instabilities of expenditure categories sug-
gests that NARS leaders and NARO managers protect personnel costs from high or ex-
cessive fluctuations, passing on the burden of research budget instability to the other
expenditure categories that are required for effective research.
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17 Of relevance here is the relationship between actual research expenditures and budget approvals and dis-
bursements. Previous analyses have proceeded as if budget approvals and disbursements were the ulti-
mate ends in themselves or as if they were identical with research expenditures. On the contrary, it is the
expenditure profiles on capital and recurrent accounts that determine the transformations of goods and
services into research knowledge and output, and, ultimately, new technologies. Unfortunately, no work
has been done on the specification and empirical measurement of the nature of the relationship between re-
search expenditures (by institute managers) and budget approvals and disbursements. The relationships
need to be clarified but this will take us too far afield from the focus of this study.
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Table 10. Estimated Indices of Instability of Actual Expenditures of Research
Institutes, Nigeria, Selected Periods

Institute Period Capital expenditure Recurrent expenditure Total expenditure

IE IE
1 IE IE

1 IE IE
1

Percentage coefficient of variation

1. CRIN 1973-94
1973-83
1984-94

74.18
48.94
68.32

59.23
48.90
30.18

94.73
67.76
77.90

64.21
14.49
49.97

91.52
42.32
24.89

62.33
14.68
47.69

2. NRICT 1977-94
1977-83
1984-94

125.97
73.33

125.03

103.56
31.68
84.04

131.04
59.04

102.96

86.09
25.04
54.19

123.74
63.46

104.28

83.95
18.68
53.33

3. IAR+T 1969-94
1969-79
1984-94

209.79
18.81

125.59

162.75
18.28
65.17

133.17
4.87

102.35

105.63
1.44

62.17

148.89
4.24

106.35

115.57
35.1

58.53

4. IAR 1962-94
1962-72
1984-94

82.67
45.21
86.37

83.99
46.82
76.70

102.21
30.7

77.26

72.32
13.52
42.65

80.46
31.36
75.69

58.53
22.11
42.11

5. NIHORT 1977-95
1977-86
1987-95

130.53
88.82

136.70

125.34
77.66
85.92

112.94
48.24
72.99

78.24
30.81
25.57

110.11
41.40
80.99

74.61
43.19
30.96

6. NIFOR 1981-95
1954-64
1984-94

97.61
71.10
94.19

76.92
58.05
72.43

72.37
26.55
70.66

45.55
7.53

35.21

73.56
23.95
67.67

62.88
14.53
27.32

7. NVRI 1979-94
1979-83
1984-94

123.11
76.76

720.75

97.99
56.20
79.39

161.32
53.14

104.01

103.42
13.18
53.63

127.62
59.48

115.49

100.41
26.35
87.54

8. NCRI 1977-84
1977-83
1984-94

81.05
87.25
98.72

85.00
72.26
72.69

88.89
47.45
72.63

59.34
13.82
37.87

n.a
—
—

n.a
—
—

9. NSPRI 1984-94 103.96 58.14 91.08 47.36 116.7 58.81

10. NRCRI 1984-94 98.09 58.89 64.09 31.08 69.16 32.74

11. NAPRI 1990-95 41.86 39.62 45.36 18.92 41.50 21.82

Notes: IE is coefficient of variation (%); I
E

1 is normalized or trend-corrected coefficient of variation estimated from the
linear trend equations (%).

1. CRIN is Cocoa Research Institute of Nigeria, Onigambari, Ibadan, Oyo State.
2. NRICT is National Research Institute for Chemical Technology, Samaru, Zaria, Kaduna State.
3. IAR+T is Institute of Agricultural Research and Training, Obafemi Awolowo University, Moor Plantation, Ibadan,

Oyo State.
4. IAR is Institute for Agricultural Research, Ahmadu Bello University, Samaru, Zaria, Kaduna State.
5. NIHORT is National Horticultural Research Institute, Idi-Ishin, Ibadan Oyo State.
6. NIFOR is Nigerian Institute for Oil Palm Research, near Benin City, Edo State.
7. NVRI is Nigerian Veterinary Research Institute, Vom, Plateau State.
8. NCRI is National Cereals Research Institute, Badeggi, Niger State.
9. NSPRI is Nigerian Stored Products Research Institute, Ilorin, Kwara State.
10. NRCRI is National Root Crops Research Institute, Umudike, Abia State.
11. NAPRI is National Animal Production Research Institute, Ahmadu Bello University, Samaru, Zaria, Kaduna

State.

Source: Underlying data from Field Surveys, 1996.
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For most research institutes, the instability of different expenditure categories seems to
be getting worse over time, as is evident from comparisons of instability indices for the
two sub-periods of the respective institutes. This partly reflects declining political com-
mitment to stable funding of research institutes and partly the impact of Structural Ad-
justment Program of the 1980s and 1990s on research expenditures.

For the 1984-94 period, instability of personnel costs ranged from 18.73 percent for
NITR to 61.67 percent for IAR+T. Operating costs ranged from 20.74 percent for
NIFOR to 94.76 percent for NIFFR; maintenance costs ranged from 27.22 percent for
NRCRI to a whopping 427.55 percent for NIFFR; training costs ranged from 24.79 per-
cent for NIFFR to 116.96 percent for NSPRI; and instability in capital costs ranged from
25.18 percent for NIFFR to 108.88 percent for NITR. For total costs, the range in insta-
bility was from 28.15 percent for NIFOR to 59.29 percent for CRIN during the 1984-94
period.

If NARS leaders and managers are constrained by political and trade union constraints to
maintain relatively stable personnel expenditure, fluctuations and shortfalls in funding
are transmitted more to operational, maintenance and other expenditure categories.
NARS leaders and managers are often forced to divert (“vire”) funds meant for capital
projects to pay salaries and wages to maintain industrial peace and harmony at the insti-
tutes.

Delays in Disbursement of Budget Funds

The effectiveness of budget funding is drastically reduced when there are long and, quite
often, unpredictable delays in the release of budget funds to the research institutes.
Though the Nigerian NARS has recorded periods of improved funding,ex postannual
funding data fails to reveal unanticipated delays in the release of approved budgets.

Let the Index of Delay in the release of budget funds (Ib) be defined as:

( )
( )

I
Ta T

Te T
xb =

−
−

0

0
100 (3)

Where:

Ta = Date of actual release.

To = Theoretical date when funds should have been released, that is:
January 1 to cover 1st Quarter (January1−March 31); April 1 to
cover 2nd Quarter (April 1–June 30); July 1 to cover 3rd Quarter
(July 1–September 30); and October 1 to cover 4th Quarter (Octo-
ber 1–December 31)

Te = Last date of the quarter for which the funds are meant.
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Ta - To = Number of days between date of actual release and the theoretical
release date, and

Te - To = Number of days for which released funds are meant (funds are re-
leased in advance of the quarter for which they are meant: 90 days
in 1st Quarter, 91 days in 2nd Quarter and 92 days both in 3rd and
4th Quarters).

Ib = 0 percent, when funds are released on the date they are supposed to
be released, that is, Ta = To.

= 100 percent when funds are released on the last day of the quarter
that the funds are meant for,

> 100 percent when funds are released after the quarter or period for
which the funds are meant, and

= α (infinity) when allocation in a given quarter is canceled and is not
released, the equivalent of an indefinite delay.

For the special case in which funds for a particular quarter are, for some reason or an-
other, not released, the value of the index of delay approaches infinity as the difference
between the actual (asymptotic) release date and the theoretical release date, the numera-
tor in the formula for the index in equation (3), approaches infinity.

Data was obtained from institutes on dates of actual release of capital and recurrent
funds meant for each of the four quarters in each year during 1985-96. Prominence is
given to these empirical results as tools that NARS leaders and managers can use in pol-
icy dialogue at national and global levels. The results for two institutes are presented for
illustrative purposes in Tables 13 and 14, while Appendix Tables 2 - 10show the empiri-
cal results for the other institutes. The results presented here mark the first time that em-
pirical analysis of delays in fund disbursement to research institutes has been done so
comprehensively.18

Two Illustrative Examples

National Cereals Research Institute (NCRI)

From Table 13, capital funds suffered the longest delay during 1993-94 when fourth
quarter capital funds were not released, the analytical equivalent of an infinite delay. Ex-
cluding these years, the worst delay was 1995 with 389 days delay, giving a quarterly av-

67
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18 There might be differences between when the checks and “authority to incur expenditures” were ready in
the Ministry and when the institutes collected them. In practice, institutes are normally hard pressed for
funds and often have to make several fruitless trips to Abuja (before that, Lagos) at the beginning of each
quarter and until the necessary documents and checks are ready for collection. The differences in dates be-
tween when release documents are ready and when they are actually collected are minor and insignificant.
In any case, it is when the funds are received at the institute that is relevant for institute management for ac-
tual expenditure purposes.
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erage delay of 97 days. Non-release of approved capital funds compounded the problem
of research management because of inability to meet subsisting contractual obligations.
Uncertainty as to whether fourth quarter funds would be released or not exacerbated re-
search management difficulties as management, here as in other institutes, did not know
up till the last day of the fourth quarter (December 31) whether or not capital funds
would be released. Institute Directors kept hoping upon hope that funds would eventu-
ally be released, with government making no official pronouncement one way or the
other during the 1993-94 period when no capital funds were released to most insti-
tutes.19 The best year was 1991 with 73 days. The worst quarter was the fourth quarter
with the non-release of capital funds in 1993-94.

When the non-release years are excluded, the worst quarter was the first quarter with a
total delay of 797 days, or an average quarterly delay across all years of 114 days. The
corresponding indices for each quarter for each year are presented in Table 13.

Recurrent funds generally suffered far shorter delays in release than capital funds. Un-
like the case with capital funds, there was no quarter when recurrent funds were not re-
leased, as this would have led to industrial unrest within the system. The worst quarter
was the first quarter with a total delay of 299 days across all years, or an average of 43
days delay for the quarter during the period, while the third quarter was the best with a
total of 182 days and an average for the quarter of only 26 days delay during the period.
The poor record of the first quarter may be due to perennial delays in releasing the
budget for the new fiscal year and the attendant delays in processing the first quarter’s al-
locations therefrom.

Rubber Research Institute of Nigeria (RRIN)

With respect to delays in the release of capital funds, the worst quarter was again the
fourth quarter when no funds were released during 1992-94, giving a disbursement delay
index of infinity (Table 14). When the fourth quarter is excluded, the second quarter is
the worst with a total delay of 1178 days, or an average of 98 days for the second quarter
during the 1985-96 period, while the best quarter was the third with a total delay of 1001
days, or an average of 83 days for the third quarter during the period. The worst years
were 1992-94 when no fourth quarter capital funds were released. The best year was
1987 with a total delay of 179 days over the four quarters, or an average delay of 45 days
per quarter during the year.

As with the other institutes, with the exception of NIFFR, delays in the release of recur-
rent funds were less than the delays in the release of capital funds. The worst year was
1994 with a total delay of 418 days for the four quarters, or an average of 105 days per
quarter during the year. The best year was 1992 with a total delay of 88 days, or an aver-
age of only 22 days per quarter during the year. The disbursement delay indices for each
quarter in each year for capital and recurrent budgets are presented in Tables 13-14.
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19 As Vice Chancellor, University of Agriculture, Makurdi during this period, this author recalls his frustra-
tions in managing capital development projects under these conditions of funding uncertainty.



Summary of delays in fund disbursement

From Table 15, the median number of days delay in the release of first quarter capital
budget funds ranges from 50 days at NIFFR to 108 days at NCRI; the corresponding me-
dian fund release delay index ranges from 55.55 percent to 120.00 percent for the same
institutes.20 The median number of days delay in the release of capital funds in the sec-
ond quarter ranges from 35 days at IAR to 87 days at NRICT; the corresponding median
fund release delay index ranges from 38.46 percent to 95.60 percent for the same insti-
tutes. For the third quarter, the range in the median number of days delay is from 20 days
at RRIN to 106 days at NIFFR; the corresponding range in the median fund release delay
index is from 21.74 percent to 115.22 percent for the same institutes. The median
number of days delay in the fourth quarter ranges from 33 days at IAR+T to 67 days at
NIFFR; the corresponding range in the median fund release delay index is from 35.87
percent to 72.83 percent for the same institutes. The location of NIOMR in Lagos must
have conferred an advantage in the development of institutional capacity for “insider
contacts” in the federal bureaucracy in Lagos, compared with NIFFR that is remotely lo-
cated in far-away Kainji with few “insider contacts” in the federal bureaucracy.

From Table 16, the median number of days delay in the release of recurrent budget funds
for the first quarter ranges from 39 days at NIOMR to 57 days at NAPRI; the correspond-
ing range in the median fund release delay index is from 43.33 percent to 63.33 percent
for the same institute. For the second quarter, the range in the median number of days de-
lay is from 32 days at NIOMR to 81 days at NIFFR; the corresponding range in the me-
dian fund release delay index is from 35.16 percent to 89.01 percent for the same
institutes. The median number of days delay in the release of recurrent funds in the third
quarter ranges from 29 days at NIOMR to 108 days at NIFFR; the corresponding range
in the median fund release delay index is from 31.52 percent to 117.39 percent for the
same institutes. For the fourth quarter, the range in the median number of days delay is
from 31 days at NAPRI and NIOMR to 71 days at NIFFR; the corresponding range in the
median fund release delay index is from 33.70 percent to 77.17 percent for the same in-
stitutes.

Detailed empirical results for the other institutes are presented in Appendix Tables 2-10.
The main features of these results are the following:

• excessive delays in the release of capital and recurrent funds to virtually all research
institutes;

• delays in the disbursement of capital funds tended to exceed delays in the disburse-
ment of recurrent funds;
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20 The entries in Tables 15-16 are derived as follows. From the data on number of days delay and the com-
puted indices of delays in fund release for a given quarter (for example, the first quarter) in each year over
the 1985-96 period (Tables 13-14) the median number of days delay and the corresponding median fund
release delay indices are computed. The median values for each quarter and for each institute are then en-
tered in Tables 15-16.
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• there were unusually long delays in the first quarter, reflecting the effects of delayed
announcement of the annual budget and the delayed processing of the first release of
the new fiscal year;

• there were unusually long delays in disbursement in 1993 and 1994 in many insti-
tutes, possibly reflecting the general paralysis accompanying the political crisis in
these years following the annulment of the presidential elections in 1993;

• capital funds were not released to most research institutes in the fourth quarter dur-
ing 1992-94, a problem compounded by the failure of government to make an ex-
plicit announcement in advance that such releases were canceled, a step that would
have greatly aided research management; and

• though NARS leaders and managers might have partially adjusted to the problem of
delayed disbursements through “institutional memory” by which they factored de-
lay experiences into research management and planning, differences between antici-
pated and realized disbursement delays continued to pose problems for research
management.

Agricultural Research Staff Instability

For a given research institute, the index of research staff instability (I) is defined as the
ratio of number of staff who have left a research institute over a given period to the
number of research staff in the institute at the beginning of the period.21 In percentage
terms, the index is defined as:
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whereNj is thejth individual whose value = 1 if he is inpost, and value = 0 if he is no
longer in post at the institute;i stands for the institute,K stands for the number of re-
searchers in the institute;to is the base year andtn is the terminal reference year.

The possible values ofI are:

I = 100 percent, the case of perfect instability (or zero stability) when
all research staff in the institute in the base yeart0 have all left the
institute and are no longer in post, that is,tn - t0 years later;
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I = 0 percent, the case of zero instability (or perfect stability), when all
research staff in the institute in the base yeart0 are still in the post in
terminal yeartn, that is, t tn − 0years later.;

The staff instability index for a whole NARS (IN) is similarly defined as the ratio of the
number of research staff who have left the NARS over a given period to the number of
research staff in the NARS at the beginning of the period:
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whereNji is thejth individual research staff in theith research institute (NARO) whose
value = 1 if he is inpost and value = 0 if he is nolonger in post in a given NARO, and
there areK research staff in R NAROs within the NARS, and other symbols have their
previous meanings. The instability index measures the “turnover rate” of research staff.

Data on research staff in post in each year was collected from each institute. For the base
year, landmarks were selected: for example, 1954 for the few erstwhile pan-territorial re-
search institutes; 1964 to mark the creation of the first generation Nigerian research in-
stitutes after the dissolution of the West African Research Organization; 1976 to mark
the creation of the second generation research institutes, and 1981 to mark the beginning
of the decade of the Structural Adjustment Program and its impact on research staff in-
stability.

Five years was chosen as the minimum length of stay for a researcher to remain on the
job and design and execute a substantive research program as well as contribute mean-
ingfully to institutional capacity development in a given NARO. For periods of less than
5 years, research tends to be perfunctory and a researcher would not have developed
functional and personal relationships with colleagues, especially within the context of
commodity-based multi-disciplinary research teams. From the research staff list in a
given base year (say, 1976), each staff member was traced in the reference (terminal)
year (say, 1981) to see if he/she was still in post. Base year research staff were individu-
ally followed 5, 10 and 20 years from the base year to determine if they were still in post
or had left the NARO. Instability indices were computed at intervals of 5, 10, and 20
years from the base year. Where it was not possible to have all the research institutes re-
duced to a common base year for the computation and comparison of the indices, base
periods were chosen according to availability of data and the history of individual re-
search institutes.
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The simple rule-of-thumb classification adopted is:

I If 5 years after the base year:

0<I≤30, there is mild-individual research staff instability;
30<I≤50, moderate instability;
50<I≤100, severe-systemic research staff instability;
I = 100, perfect instability, severe-systemic instability, zero research staff stability.

II If 10 years after the base year:

0<I≤30, very mild-individual research staff instability;
30<I≤50, mild instability;
50<I≤100, severe-systemic instability;
I = 100, perfect instability, zero stability.

III. If 20 years after the base year:

0<I≤30, normal attrition;
30<I≤50, mild-individual research staff instability;
50<I≤75, moderate instability;
75<I<100, severe-systemic instability
I = 100, perfect instability, zero stability

The First Generation Research Institutes

Table 17 shows computed indices of agricultural research staff instability for Nigeria’s
first generation research institutes.

West African Institute for Trypanosomiasis Research (WAITR)/Nigerian
Institute for Trypanosomiasis Research (NITR)

WAITR witnessed severe agricultural research staff instability: within 10 years (1964)
only 1 of the 1954 base year staff was still in post. By 1976, the entire 1954 all-expatriate
staff had left, resulting in perfect instability. The mass departure coincided with the on-
set of Nigerian Independence and the dissolution of the West African Research Organi-
zation. This probably reflected a fear of the unknown on the part of the expatriate staff in
the new political dispensation.22

The newly established Nigerian Institute for Trypanosomiasis Research (NITR) fared no
better: within 5 years (1969) NITR lost 7 of its 11 staff who were in post in 1964, and by
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22 WAITR had an academically impressive staff list from its inception in 1954: it had two D.Sc holders
(Mulligan and Nash). Unfortunately, little or no effort was made to aggressively develop indigenous sci-
entific research capacity as reflected in the fact that there were no Nigerian research staff in the first ten
years.
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Table 17. Computed Indices of Agricultural Research Staff Instability, First
Generation Research Institutes, Nigeria, 1954-96

Institute
Base
year

Terminal
year

No. of research
staff in

base year

No. of those base year
research staff still in
post in terminal year

Instability
index
(%)

1.1 WAITR 1954 1959
1964
1976

1954: 11 1959:
1964
1976

4
1
0

63.64
90.91

100.00

1.2 NITR 1964

1976

1969
1976
1984
1981
1986
1996

1964:

1976:

11

27

1969:
1976:
1984:
1981:
1986:
1996:

4
2
0

15
10

4

63.64
81.82

100.00
44.44
62.96
85.19

2.1 WACRI 1954 1959
1964
1976

1954: 3 1959:
1964:
1976:

1
0
0

66.67
100.00
100.00

2.2 CRIN 1964

1976
1986

1969
1974
1984
1981
1986
1996
1991
1996

1964:

1976:
1986:

29

29
21

1969:
1974:
1984:
1981:
1986:
1996:
1991:
1996:

19
9
2

13
9
6

13
12

34.48
68.97
93.10
55.17
68.97
79.31
38.10
42.86

3.1 WAIFOR 1953/54 1963/64 1953/54: 12 1963/64: 1 91.67

3.2 NIFOR 1964

1974

1976

1981

1969
1974
1984
1979
1984
1994
1981
1986
1996
1986
1991
1996

1964:

1974:

1976:

1981:

13

30

27

72

1969:
1974:
1984:
1979:
1984:
1994:
1981:
1986:
1996:
1986:
1991:
1996:

3
3
1

20
11

9
15
10
17
47
21
32

76.92
76.92
92.31
33.33
63.33
70.00
34.88
55.81
60.47
34.72
70.83
55.55

4. FIIRO 1970/71 1975/76
1976/77

1970/71: 18 1975/76:
1976/77:

11
6

38.89
66.67

5. IAR 1967/68 1982/83
1987/88

1967/68: 79 1982/83:
1978/88

4
0

94.94
100.00

Notes:
1.1 WAITR is West African Institute for Trypanosomiasis Research.
1.2 NITR is Nigerian Institute of Trypanosomiasis Research.
2.1 WACRI is West African Cocoa Research Institute.
2.2 CRIN is Cocoa Research Institute of Nigeria.
3.1 WAIFOR is West African Institute for Oil Palm Research.
3.2 NIFOR is Nigerian Institute for Oil Palm Research.
4. FIIRO is Federal Institute for Industrial Research, Oshodi.
5. IAR is Institute for Agricultural Research.

Source: Underlying data from Field Survey, 1996



1976, only 2 were in post. By 1984, all 1963 research staff had left the institute. The in-
stability picture with the 1954 and 1964 base years appears similar.

The degree of instability appears to be less with a 1976 base year compared to the 1954
and 1964 base years. It is worthy of note that within 5 years (1976-81), NITR had lost al-
most half of its research staff.

West African Cocoa Research Institute (WACRI), Ibadan Substation

Research staff instability was much worse at the West African Cocoa Research Institute
(Ibadan Substation): within 5 years (1954-59), only 1 of the original 3 staff was still in
post, and within 10 years (1954-64) all research staff in post in 1954 had left the Ibadan
substation of WACRI. This meant that by 1964, when the Nigerian Cocoa Research In-
stitute (CRIN) was created, the entire research staff in post in 1954 had resigned.

Cocoa Research Institute of Nigeria (CRIN)

Instability of research staff at CRIN in its first five years (1964-69) was half the instabil-
ity of its precursor WACRI (Ibadan substation) during the 1954-59 period. Still, CRIN
lost over one third of its research staff during this period of five years. Within 10 years
(1964-74), 20 of the research staff in post in 1964 had left and in twenty years (1964-84),
only 2 out of the 29 staff from 1964 were still in post at CRIN.

The 1976 base year traces research staff stability from the date of the simultaneous es-
tablishment of many of the second-generation research institutes. Instability during
1976-81 was worse (at 55.17 percent) than the 1964-69 period, probably reflecting the
dramatic exit of CRIN staff for greener pastures in the newly established institutes.
CRIN recorded no growth in staff numbers from 1964 to 1976, year-to-year (29 staff,
though with exits and entries). The 1986 base year traces staff stability with the com-
mencement of Nigeria’s Structural Adjustment Program (SAP). The absolute number of
staff had fallen from 29 in 1976 to 21 in 1986 and research staff instability during
1986-91 was higher than during 1964-69, though less than the 1976-81 period. Instabil-
ity was exacerbated by the rift between management and the governing board during
Opeke’s term as Director.

West African Institute for Oil Palm Research (WAIFOR)

Instability caused by mass exit of expatriate research staff following Nigeria’s independ-
ence and the dissolution of the West African Research Organization is evident from the
fact that only one of the research staff in post in 1953-54 was still at WAIFOR by
1963-64. Instability remained at a high level in the newly established NIFOR: only 3 of
the 13 staff from 1964 were in post in 1969. Research staff instability in 1974 with a
1964 base year, remained at the 1969 level because of the presence of three staff over the
period (D.O. Ataga, C.O. Obasola and H.C. Okoye). Twenty years later, only 1 staff
from 1964 was still at NIFOR. Stability of research staff with 1976 and 1981 base years
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was an improvement over stability with a 1964 base year. It is remarkable that 32 of the
72 research staff from 1981 were still at NIFOR by 1996.

Federal Institute for Industrial Research (FIIRO)

Only 6 of the 18 staff in post in 1970 were in post in 1976 (instability index of 66.67%).

Institute for Agricultural Research (IAR)

The mass exit of expatriate staff from the Institute for Agricultural Research exacerbated
the instability: only 4 of the 79 research staff from 1967/68 were still at IAR in 1982/83,
and by 1987/88, all the 1967/68 staff had left. In 20 years, the entire research staff of 79
research staff had left. There are three possible reasons for this mass exit of expatriates.
First, there were the developments in the political leadership of Ahmadu Bello Univer-
sity and the politicization (indigenization) of the leadership of academic units within
IAR and ABU. Expatriate staff were not comfortable with this development. Second,
there was the civil war and its aftermath. Third, there was the depreciation of the naira
which drastically reduced the dollar equivalents of naira earnings of expatriate staff and
made continued employment on a university salary scale unattractive.

The Second Generation Research Institutes

The instability experience of the second-generation research institutes is mixed (see Ta-
ble 18).

National Cereals Research Institute (NCRI)

Within 5 years of its establishment as an institute in 1976, the National Cereals Research
Institute lost half of its research staff. Twenty years later (1996), only 11 of the 150 re-
search staff from 1976 were still on the job at NCRI (an instability index of 92.67 per-
cent). Three factors explain the mass exodus of research staff. First was the migration of
staff to the newly established research institutes in search of greener pastures. NCRI
served as a source of supply of research staff for the other research institutes. Second was
the resignation of staff who did not like the relocation of NCRI from Ibadan to Badeggi
in 1985. This was particularly true of research scientists from the southern parts of the
country who, for a variety of reasons, did not want to move to the new headquarters loca-
tion of NCRI. Third was the disparity (until 1987) between the salaries of research staff
in the research institutes and those of university lecturers.

The National Research Institute for Chemical Technology (NRICT)

This is arguably the most stable of the research institutes. With a 1976 base year, 50 per-
cent of the research staff were still in post 20 years later (1996). This is the lowest level
of instability over a twenty-year period for any research institute. And with a 1981 base
year, only 6 of the 15 staff in 1981 had left by 1996, 15 years later. Good stable leader-
ship might be the key explanatory role: Mshelbwala has been Director of the institute
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Table 18. Computed Indices of Agricultural Research Staff Instability, Second
Generation Research Institutes, Nigeria, Selected Periods

Institute
Base
year

Terminal
year

No. of research
staff in

base year

No. of those base year
research staff still in
post in terminal year

Instability
index
(%)

1. NCRI 1976 1981
1986
1996

1976: 150 1981:
1986:
1996:

76
32
11

49.33
78.67
92.67

2. NRICT 1976/77

1981

1981
1986
1996
1986
1991
1996

1976/77:

1981:

8

15

1981:
1986:
1996:
1986:
1991:
1996:

6
6
4

11
10

9

25.00
25.00
50.00
26.67
33.33
40.00

3. NIFFR 1969

1974

1981

1974
1979
1994
1979
1984
1994
1986
1991
1996

1969:

1974:

1981:

4

17

25

1974:
1979:
1994:
1979:
1984:
1994:
1986:
1991:
1996:

4
1
1
7
5
4

18
16
11

0.00
75.00
75.00
58.82
70.59
76.47
28.00
36.00
56.00

4. RRIN 1976

1981

1988

1981
1988
1996
1988
1991
1996
1996

1976:

1981:

1988:

13

31

18

1981:
1988:
1996:
1988:
1991:
1996:
1996:

9
3
3

11
9
6

11

30.77
76.92
76.92
64.52
70.97
80.65
38.89

5. FRIN 1960

1976

1986

1965
1970
1980
1996
1981
1986
1996
1991
1996

1960:

1976:

1986:

15

81

89

1965:
1970:
1980:
1996:
1981:
1986:
1996:
1991:
1996:

6
3
0
0

55
40
22
54
40

60.00
80.00

100.00
100.00

32.10
50.62
72.84
39.33
55.06

6. NAPRI 1976 1981
1986

1976: 18 1981:
1986:

9
9

50.00
50.00

7. NVRI 1985 1990
1995

1985: 74 1990:
1995:

40
35

45.95
54.05

8. NAERLS 1975

1980

1980
1991
1991

1975:

1980:

21

29

1980:
1991:
1991:

14
5
7

33.33
76.19
75.86

9. NSPRI/
WASPRU

1956

1960

1980

1961
1966
1965
1970
1980
1985
1990
1995

1956:

1960:

1980:

9

8

19

1961:
1966:
1965:
1970:
1980:
1985:
1990:
1995:

2
1
4
2
0
9
7
5

77.78
88.89
50.00
75.00

100.00
52.63
63.16
73.68

Notes: 1. NCRI is National Cereals Research Institute; 2. NRICT is National Research Institute for Chemical Tech-
nology; 3. NIFOR is Nigerian Institute for Oil Palm Research; 4. RRIN is Rubber Research Institute of Nigeria; 5.
FRIN is Forestry Research Institute of Nigeria.; 6. NAPRI is National Animal Production Research Institute; 7. NVRI
is Nigerian Veterinary Research Institute.; 8. NAERLS is National Agricultural Extension and Research Liaison
Service; 9. NSPRI is Nigerian Stored Products Research Institute/WASPRU is West African Stored Products Re-
search Unit.
Source: Underlying data from Field Survey, 1996



since 1979, the longest serving Director in the Nigerian NARS. The remarkable research
staff stability at NRICT refutes the proposition that an institute can only be stable if its
research staff are drawn largely from the institute’s catchment area (the “indigene fac-
tor”). In the NRICT case, neither the Director nor the majority of research staff come
from Kaduna state or the catchment area broadly defined.

This is a significant finding in multiethnic societies where the ethnic origins of institute
managers and research staff often ignite popular sentiments. The NRICT experience
suggests that the leadership and the majority of the research staff do not have to come
from the catchment area to attain research staff stability. On the other hand, the CRIN
experience suggests that, even when the Director and the majority of research staff are
from the catchment area, an institute can witness considerable research staff instability.
The NRICT evidence suggests a very strong positive correlation between stable institute
leadership and research staff stability. Ethnic homogeneity on its own does not guaran-
tee research staff stability.

National Institute for Freshwater Fisheries Research (NIFFR)

There was perfect stability in the early years at the National Institute for Freshwater
Fisheries Research: all 4 staff from 1969 were still in post in 1974; ten years later, how-
ever (1979), only 1 staff member from 1969 was left. With a 1974 base year, 10 of the 17
staff in post had left by 1979; twenty years later (1996), only 4 of those staff were still
left. Instability has decreased over time in recent years: with a 1981 base year, 11 of the
25 staff were still in post by 1996. The remote location of the institute, though compen-
sated for by the spectacular scenic beauty of the Kainji Dam and Kainji Lake, might have
contributed to the high instability of the 1970s.

Forestry Research Institute of Nigeria (FRIN)

There was high instability in the early years at the Forestry Research Institute of Nigeria:
by 1965, 9 of the 15 research staff from 1960 had left (an instability index of 60.00 per-
cent). There was some improvement later: with a 1976 base year, 41 out of the 81 staff
from 1976 had left by 1986 (an instability index of 50.62 percent). The situation has
worsened in the most recent period: 49 of the 89 research staff from 1986 had left the in-
stitute by 1996—an instability index of 55.06 percent).

Rubber Research Institute of Nigeria (RRIN)

The instability profile from the Rubber Research Institute of Nigeria is mixed. High in-
stability levels have compounded consequences in tree crop research institutes with their
long gestation research projects. The program instability consequences of high research
staff instability are greater for tree crop research than for arable crop research, for the
same level of research staff instability. The constancy of the instability index from the
1976-88 period to the 1976-96 period reflected the institutional commitment of three
staff who remained at the institute over the 1976-96 period (V.O. Otoide, I.K. Ugwa and
O.B.C. Uraih).
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National Animal Production Research Institute (NAPRI)

With a 1976 base, half of the research staff at the National Animal Production Research
Institute had left by 1981, only five years later.

Nigerian Veterinary Research Institute (NVRI)

Within five years (1985-90), almost half of the 1985 research staff had left the Nigerian
Veterinary Research Institute.

National Agricultural Extension and Research Liaison Science (NAERLS)

Within five years of the establishment of the National Agricultural Extension and Re-
search Liaison Services, one third of the research staff in post in 1975 had left by 1980.

The West African Stored Products Research Unit (NSPRI/WASPRU)

The high instability index for the West African Stored Products Research Unit over the
1956-61 period reflects the mass departure of expatriate research staff with the attain-
ment of Nigerian Independence in 1960. By 1966, only 1 of the 9 expatriate staff from
1956 was still in post. The surviving expatriate (Riley) stayed till 1980, in contrast to the
situation at the Nigerian Institute for Oil Palm Research and Cocoa Research Institute of
Nigeria, where all expatriate staff left soon after independence and the dismantling of the
West African Research Organization in September 1962.23

Table 19 presents a summary and classification of research staff instability. Over five-
year periods from a given base year, the most unstable institutes were NIFOR (1964-69,
76.92%); WACRI (1954-59, 66.67%) and WAITR (1954-59, 63.64%). The most stable
over any given five-year periods were NIFFR (1969-74, 0.00%; 1981-86, 28%), and
NRICT (1976-81, 25.00%; 1981-86, 26.67%). Over ten-tear periods the most unstable
institutes were WACRI (1954-64, 100.00%), WAITR (1954-64, 90.91%) and WAIFOR
(1953/54-1963/64, 91.67%). These were the pan-territorial research institutes that wit-
nessed mass exit of expatriate staff from the 1950s to the 1960s. The most stable over
any given ten-year periods were NRICT (1976-86, 25.00%, 1981-91, 33.33%) and
NIFFR (1981-91, 36.00%). Over any given twenty-year period, the most unstable insti-
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23 The Nigerian Stored Products Research Institute (NSPRI) presents one example for comparing research
staff instability under an all-expatriate staff regime with an all-Nigerian staff regime over 5 and 10 year pe-
riods:
Period Remarks Instability Index (%)
1956-61 All expatriate, pre-Independence 77.78
1960-65 All expatriate, post-Independence 50.00
1956-66 All expatriate 88.89
1960-70 All expatriate 75.00
1980-85 All Nigerian 52.63
1980-90 All Nigerian 63.16
1980-95 All Nigerian 73.68
Research staff instability was higher during the colonial era than during the period of all-Nigerian research
staff.
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Table 19. Summary and Classification of Research Staff Instability of Research
Institutes, Nigeria, Selected Periods

Institute Base year Period
Instability
index (%)

Classification of
index

1. WAITR 1954 1954-59
1954-64
1954-76

63.64
90.91

100.00

Severe-Systemic
Severe-Systemic
Perfect instability

2. NITR 1964

1976

1964-69
1964-76
1964-84
1976-81
1976-86
1976-96

63.64
81.82

100.00
44.44
62.96
85.19

Severe-Systemic
Severe-Systemic
Perfect Instability

Moderate Instability
Severe-Systemic
Severe-Systemic

3. WACRI 1954 1954-59
1954-64

66.67
100.00

Severe Systemic
Perfect Instability

4. CRIN 1964

1976

1986

1964-69
1964-74
1964-84
1976-81
1976-86
1976-96
1986-91
1986-96

34.38
68.97
93.10
55.17
68.97
79.31
38.10
42.86

Moderate Instability
Severe Systemic
Severe Systemic
Severe Systemic
Severe Systemic
Severe Systemic

Moderate
Mild

5. WAIFOR 1953/54 1953/54-63/64 91.67 Severe Systemic

6. NIFOR 1964

1974

1976

1981

1964-69
1964-74
1964-84
1974-79
1974-84
1974-94
1976-81
1976-86
1976-96
1981-86
1981-91
1981-96

76.92
76.92
92.31
33.33
63.33
70.00
34.88
55.81
60.47
34.47
70.83
55.55

Severe Systemic
Severe Systemic
Severe Systemic

Moderate
Severe Systemic

Moderate
Moderate

Severe Systemic
Moderate
Moderate

Severe Systemic
Moderate

7. FIIRO 1970 1970-75 38.89 Moderate

8. IAR 1967 1967-82
1976-87

94.94
100.00

Severe Systemic
Perfect Instability

9. NCRI 1976 1976-81
1976-86
1976-96

49.33
78.67
92.67

Moderate
Severe Systemic
Severe Systemic

10. NRICT 1976

1981

1976-81
1976-86
1976-96
1981-86
1981-91
1981-96

25.00
25.00
50.00
26.67
33.33
40.00

Mild Individual
Very Mild Individual

Mild
Mild Individual

Mild
Mild individual
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Table 19. Summary and Classification of Research Staff Instability of Research
Institutes, Nigeria, Selected Periods (continued)

Institute Base year Period
Instability
index (%)

Classification
of index

11. NIFFR 1969

1974

1981

1969-74
1969-74
1969-94
1974-79
1974-84
1974-94
1981-86
1981-91
1981-96

0.00
75.00
75.00
58.82
70.59
76.47
28.00
36.00
56.00

Zero Instability
Severe Systemic
Severe Systemic
Severe Systemic
Severe Systemic
Severe Systemic

Mild Individual
Mild

Moderate

12. RRIN 1976

1981

1988

1976-81
1976-88
1976-96
1981-88
1981-96
1988-96

30.77
76.92
76.92
64.52
70.97
38.89

Moderate
Severe Systemic
Severe Systemic
Severe Systemic
Severe Systemic

Moderate

13. FRIN 1960

1976

1986

1960-65
1960-70
1960-80
1960-96
1976-81
1976-86
1976-96
1986-91
1986-96

60.00
80.00

100.00
100.00

32.10
50.62
72.84
39.33
55.06

Severe Systemic
Severe Systemic
Perfect Instability
Perfect Instability

Moderate
Severe Systemic

Moderate
Moderate

Severe Systemic

14. NAPRI 1976 1976-81 50.00 Moderate

15. NVRI 1985 1985-90
1985-95

45.95
54.05

Moderate
Severe Systemic

16. NAERLS 1975

1980

1975-80
1975-91
1980-91

33.33
76.19
57.86

Moderate
Severe Systemic
Severe Systemic

Notes:
1. WAITR is West African Institute for Trypanosomiasis Research, Kaduna, Kaduna State.
2. NITR is Nigerian Institute for Trypanosomiasis Research, Kaduna.
3. WACRI is West African Cocoa Research Institute (Ibadan Substation).
4. CRIN is Cocoa Research Institute of Nigeria, Onigambari, Ibadan, Oyo State.
5. WAIFOR is West African Institute for Oil Palm Research, near Benin City.
6. NIFOR is Nigerian Institute for Oil Palm Research, near Benin City, Edo State.
7. FIIRO is Federal Institute for Industrial Research, Oshodi, Lagos State.
8. IAR is Institute for Agricultural Research, Ahmadu Bello University, Samaru, Zaria.
9. NCRI is National Cereals Research Institute. Badeggi, Niger State.
10. NRICT is National Research Institute for Chemical Technology, Zaria, Kaduna State.
11. NIFFR is National Institute for Freshwater Fisheries Research, New Bussa, Niger State.
12. RRIN is Rubber Research Institute of Nigeria, Iyanomo, Edo State.
13. FRIN is Forestry Research Institute of Nigeria, Ibadan, Oyo State.
14. NAPRI is National Animal Production Research Institute, Ahmadu Bello University, Shika,

Zaria, Kaduna State.
15. NVRI is Nigerian Veterinary Research Institute, Vom, Platean State.
16. NAERLS is National Agricultural Extension and Research Liaison Service, Ahmadu Bello

University, Samaru, Zaria, Kaduna State.

Source: Underlying data from Field Surveys, 1996.



tutes were IAR (1967-87, 100.00%), NITR (1964-84, 100.00%), CRIN (1964-84,
93.10%); FRIN (1960-80, 100.00%) and NCRI (1976-96, 92.67%). The most stable
over any twenty-year period were NRICT (1976-96, 50.00%) and NIFOR (1976-96,
60.47%). The high research staff instability in most institutes over short periods must
have crippled the development of sustainable research programs that normally require
much more than five years gestation from the commencement of research to the release
of validated agricultural technologies.

Governance Instability

The index of governance instability measures the turnover of Boards of Governors of re-
search institutes, that is, the ratio of the number of members of the Governing Board who
have been removed or retired over a given period to the number of Board Members at the
beginning of the period. It is formally the same as that for agricultural research staff in-
stability. Table 20 presents computed governance instability indices for those institutes
for which data is available. Where possible, base years have been chosen to coincide
with base years used for the computation of agricultural research staff instability. Five
years is considered a desirable minimum subsisting tenure for Board members to pro-
vide continuity. Most institutes had perfect governance instability or zero stability for
five-year periods and beyond. There are three aspects of governance instability that are
worrisome. One is the short duration of tenure for most of the Boards. Second is the
wholesale replacement of Boards, unlike the private sector where Board appointments
and retirements are staggered to assure continuity. With high instability of governing
boards of research institutes, there are no institutional memories. It is rare for a Board
member to get re-appointed, almost as rare as the appearances of the Hale-Bopp comet.

Ordinarily, the governance instability index for a longer time period should be higher
than that for a shorter period. However, at NIFOR, the governance instability index for
1965-80 (88.89 percent ) was lower than that for 1965-69 because Menakaya, who was
on the Board in 1965, was not on the Board in 1969 but reappeared, like the sighting of a
comet, in a “second coming” in 1980 as a Board member, providing a rare instance of in-
stitutional memory.

In a few instances, governance instability was moderated over time by the presence of a
surviving Institute Director as anex-officiomember. At the NRICT, the instability index
fell to 88.89 percent in 1991 (with 1981as base year) because Mshelbwala, Director
since 1979, survived from the 1981 Board. At the NIOMR, governance instability index
was 100.00 percent over the 1981-86 period and 80.00 percent over the 1981-91 period,
because Tobor, as Director, survived as a Board Member in 1991 from the 1981 base
year. However, his presence on site in 1986 could not prevent NIOMR from recording
perfect instability (100.00%) because, technically, there was no Board, and though he
functioned as Director/Chief Executive Officer, it was not within the context of a Super-
vising Governing Board. This explains the “anomalous” result of an instability index of
a longer period being lower than that of a shorter time period. The same applies to
NIHORT where Adeyemi was Director in 1986 but there was no Board; by 1991, the
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Table 20. Computed Indices of Governance Instability of Research Institutes, Nigeria,
1954-96

Institute Base Terminal

No. of board
members

in base year

No. of those base year
board members still on

the board in terminal year

Instability
index

(%)

1.1 WAIFOR 1954 1959
1965

1954: 9 1959:
1965:

2
0

77.78
100.00

1.2 NIFOR 1965

1980

1969
1980
1985
1990

1965:

1980:

9

8

1969:
1980:
1985:
1990:

0
1
0
0

100.00
88.89

100.00
100.00

2. CRIN 1964

1976

1969
1974
1981
1988
1996

1964:

1976:

6

9

1969:
1974:
1981:
1988:
1996:

1
1
1
0
0

83.33
83.33
88.89

100.00
100.00

3. NITR 1976

1980

1992

1981
1986
1988
1990
1992

1976:

1980:

1988:

5

7

8

1981:
1986:
1988:
1990:
1992:

0
0
1
1
0

100.00
100.00

85.71
85.71

100.00

4. NRICT 1976

1981

1981
1986
1996
1986
1991
1996

1976:

1981:

9

9

1981:
1986:
1996:
1986:
1991:
1996:

0
0
0
0
1
0

100.00
100.00
100.00
100.00

88.89
100.00

5. NCRI 1976

1981

1981
1986
1986
1991

1976:

1981:

6

6

1981:
1986:
1986:
1991:

0
0
0
0

100.00
100.00
100.00
100.00

6. NIHORT 1976

1981

1981
1986
1996
1986
1991
1996

1976:

1981:

9

9

1981:
1986:
1996:
1986:
1991:
1996:

0
0
0
0
1
0

100.00
100.00
100.00
100.00

88.88
100.00

7. IAR+T 1979 1984 1979: 11 1984: 5 54.55

8. FRIN 1976 1981
1986
1996

1976: 7 1981:
1986:
1996:

1
1
0

85.71
85.71

100.00

9. NIOMR 1976

1981

1981
1986
1986
1991

1976:

1981:

6

5

1981:
1986:
1986:
1991:

0
0
0
1

100.00
100.00
100.00

80.00

10. NSPRI 1978

1983

1983
1988
1996
1988
1993
1996

1978:

1983:

4

8

1983:
1988:
1996:
1988:
1993:
1996:

0
0
0
0
0
0

100.00
100.00
100.00
100.00
100.00
100.00



Board had been reconstituted, with Adeyemi as the only surviving Member from the
1981 Board.

The constancy of the index at CRIN during (1964-69) and (1964-74) arose from the long
presence of Opeke, Director, asex-officioBoard member. Though not as dramatically as
Menakaya in NIHORT, Akinwolemiwa did survive from the CRIN Board of 1976 when
it was reconstituted in 1981.

The third aspect of governance instability is the non-constitution of Boards for many in-
stitutes for long periods of time. For example, NITR had no Board during 1981-87;
NSPRI had no Governing Board during 1984-87 and, most serious of all, NIFOR, a
first-generation research institute, has not had a Governing Board since 1983.

All institutes have had severe systemic governance instability from being without Gov-
erning Boards since 1992. The excessively high institute governance instability is rooted
in political instability. New regimes dissolve old Boards with relish and reconstitute new
Boards with their own appointees. In 1992, the institutes were transferred from the Min-
istry of Science and Technology to the Ministry of Agriculture and Natural Resources.
Babangida’s regime did not constitute new Boards before it gave way to Shonekan’s In-
terim Government of August 1993. The Shonekan government was overthrown in a
bloodlesscoupin November 1993 before anything could be done about the Boards of In-
stitutes. The Abacha Administration has demonstrated that it is in no particular hurry to
reconstitute the Boards of government parastatals, research institutes included.
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Table 20. Computed Indices of Governance Instability of Research Institutes, Nigeria,
1954-96 (continued)

Institute
Base
year

Terminal
year

No. of board
members

in base year

No. of those base year
board members still on

the board in terminal year

Instability
index
(%)

11. NIFFR 1976

1981

1981
1986
1986
1991

1976:

1981:

7

9

1981:
1986:
1986:
1991:

0
0
9
0

100.00
100.00

0.00
100.00

Notes:
1.1 WAIFOR: West African Institute for Oil Palm Research.
1.2 NIFOR: Nigerian Institute for Oil Palm Research.
2. CRIN: Cocoa Research Institute of Nigeria.
3. NITR: Nigeria Institute for Trypanosomiasis Research.
4. NRICT: National Research Institute for Chemical Technology.
5. NCRI: National Cereals Research Institute.
6. NIHORT: National Horticultural Research Institute.
7. IAR+T: Institute of Agricultural Research and Training.
8. FRIN: Forestry Research Institute of Nigeria.
9. NIOMR: Nigerian Institute for Oceanography and Marine Research.
10. NSPRI: Nigerian Stored Products Research Institute.
11. NIFFR: National Institute for Freshwater Fisheries Research.



The void in institute governance created by the non-constitution of Governing Boards
over long periods of time deprives the institutes of institutionalized supervision, moni-
toring, research policy and program accountability. Four reasons can be adduced for the
persistent void in institute governance created by the prolonged non-constitution of
Governing Boards. First is political instability, as seen above. Second is the apparent low
value that the political leadership places on the NARS. Third is the freedom that the po-
litical leadership has to intervene directly in the management of the research institutes
without the “irritating” buffer provided by the Governing Boards between the supervis-
ing ministry and the research institutes. For better or for worse, the supervising ministry
exercises direct control over appointments and the award of contracts in the institutes in
consultation with the Directors. The decision-making process under these circumstances
is seriously affected. Finally, stakeholders (users and beneficiaries of research) remain
weak and ineffective in their demand for transparent institute governance.

Institute governance in the Nigerian NARS has undergone specific traumatic episodes.
In 1979, the National Science and Technology Development Agency (NSTDA) carried
out unprecedented massive cross-transfers of Institute Directors, regardless of the rele-
vance of their disciplinary background to the mandates of the new institutes they were to
manage. The NSTDA Director, Olunloyo, rationalized the redeployment on the grounds
that many Directors had long abandoned their disciplinary calling, had become routine
administrators, and could therefore be transferred to any institute without much damage
to the system. This did not go down well and some Directors resigned rather than transfer
to their new stations (for example, Ojehomon).24 Frequent changes in the supervising
ministry also contributed to governance instability.

Governance instability in research institutes and the private sector compared

Board Governance in research institutes contrasts sharply with board governance in pri-
vate sector companies in three ways. One, average tenure of board members is longer in
the private sector, a long-term view of their contribution to the business of the Company
being more important than their political patronage. Two, Board members of a private-
sector company are not all appointed or sacked at the same time. Board members have
rotating directorships and are re-elected or not re-elected at Annual General Meetings,
depending on the performance of the company and of the individual Board Member. The
tenures of Board Members are staggered and they can expect to remain on the Board so
long as the corporate and individual Board Member performances remain satisfactory.25

Three, while changes in the Institute Governing Boards of research institutes mirror
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24 This was the era of arbitrary, military transfers. Some Vice Chancellors were also arbitrarily transferred,
often with disastrous and near-tragic consequences. Professor Akinkugbe, who was transferred by mili-
tary fiat from the University of Ilorin to Ahmadu Bello University (ABU) Zaria, narrowly escaped being
murdered by an irate mob of unknown persons when his official lodge was set on fire. The puzzle is why
highly respected academics in such esteemed positions found it easy to comply with such unprecedented
unilateral directives.

25 Some company Board Members get special approval from the Annual General Meeting to continue in of-
fice beyond the age of 70.By contrast, there is no record of any (nonex-officio) Board Member of a re-
search institute who has served more than two full terms in the history of the Nigerian NARS.



changes in the political regime, changes in corporate governance are not susceptible to
routine changes in political regime.

Table 21 presents computed indices of governance instability of some leading blue chip
companies quoted on the Nigerian Stock Exchange. Members of the Boards of these
companies were tracked at 10, 16, 17 and 20 years. The Nigerian Bottling Company
(NBC), the Coca - Cola Bottling Company, is arguably the most stable in the sample: six
out of the seven members from the 1975 Board were still on the Board 10 years later
(1985) and 3 of the 1975 members were still on the Board 20 years later (1995). This
gives governance instability indices of 14.29 percent and 57.14 percent over the
(1975-85) and (1975-95) periods, respectively, the lowest of any institution -public or
private- examined in this study. Cadbury, Texaco, Total and Mobil similarly recorded
impressive governance stability. Together with NBC, these companies stand in sharp
contrast to the research institutes, most of which recorded 100 percent governance insta-
bility in just five years. The evidence on governance instability from these companies re-
veals certain features. Though there is a high turnover of expatriate Board Members as
part of global cross-postings from the overseas headquarters of these multinationals, it is
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Table 21. Computed Indices of Governance Instability of Some Blue Chip Companies
Quoted on the Nigerian Stock Exchange, 1975-95

Company
Base
year

Terminal
year

No. of board
members

in base year

No. of base year board
members still on the

board in terminal year

Instability
index
(%)

1. Nigerian Battling
Company
(Coca Cola)

1975

1985

1985
1995
1995

1975:

1985:

7

9

1985:
1995:
1995:

6
3
6

14.29
57.14
33.33

2. Cadbury 1979

1989

1989
1995
1995

1979:

1989:

9

13

1989:
1995:
1995:

4
1
4

55.56
88.89
69.23

3. Texaco 1982 1992
1995

1982: 9
12

1992:
1995:

4
2

55.56
77.78

4. Total 1978

1988

1988
1995
1995

1978:

1988:

12

13

1988:
1995:
1995:

4
2
5

66.67
83.33
61.54

5. Mobil 1979

1989

1989
1995
1995

1979:

1989:

9

8

1989:
1995:
1995:

3
1
2

66.67
88.89
75.00

6. UAC, Nigeria 1975

1985

1985
1995
1995

1975:

1985:

12

14

1985:
1995:
1995:

2
0
4

83.33
100.00

71.42

7. Lever Brothers 1981 1991
1995

1981: 12 1991:
1995:

2
2

83.33
83.33

8. Nigerian Breweries
PLC

1985 1995 1985: 14 1995: 2 85.71

9. Union Bank of
Nigeria PLC

1985 1995 1985: 12 1995: 0 100.00

Source: Underlying data from Company Annual Reports, various years.



the Nigerian Board members who account for the remarkable governance stability of
these companies. For example in Total, G.E. Mbonu and S.A.O. Jegede survived from
the 1978 Board into 1995. In Texaco, three of the five Board members from the 1982
Board, still on the Board in 1992, were Nigerians (G.A. Adegboyega, M.O. Feyide and
E.I. Nwizu). And in Lever Brothers, the constancy of the governance instability index in
1991 and 1995 (83.33 percent) with reference to the 1981 base year, was due to the con-
tinuous membership of two Nigerian Board Members, A. Ayida and R.F. Giwa, over the
1981-95 period. While the expatriate Board Members were continuously redeployed by
the headquarters of the multinational companies, the Nigerian Board Members provided
the stabilizing influence and institutional memory. Private-sector companies assured
continuity in other ways. In Cadbury, C. Kolade, Board member in 1979, had become
chairman by the 1995 reference year.26 In the Nigerian Bottling Company (Coca-Cola),
H.S.A. Adedeji, Board Member in 1975, had become Chairman by 1985. In Total, J.
Chateau, a Board Member in 1988, had become Chairman by 1995. In Lever Brothers,
R.F. Giwa, Board Member in 1981, had become Chairman by 1991. In UAC, E.A.O.
Shonekan, Board Member in 1975, had become Chairman by 1985, while E. Edun,
Company Secretary in 1985, had joined the Board by 1995, again ensuring institutional
memory and corporate history. In the research institutes, there is no record of any orderly
progress from ordinary Board Membership to Chairmanship of the Board. Indeed, there
are no Executive Directors, except for the Institute Director who serves as anex officio
member of the Board.

Companies also practiced the reverse procedure: company Chairmen reverting to ordi-
nary Board Membership to provide continuity. For example, C.R. Clarke, Managing Di-
rector of Cadbury in 1979 had reverted to ordinary Board Membership by 1989; M.J.
Papignani, Managing Director of Total in 1978, had reverted to ordinary Board Mem-
bership by 1988, again to preserve institutional memory. In the public-sector research in-
stitutes, there is no record of such practices. Fundamentally, corporate governance and
appointments to Boards of research institutes seem to be all about political patronage.
This accounts for the episodic wholesale dismissal and reconstitution of Boards of re-
search institutes by successive governments, with no institutional mechanism for the
preservation of institutional memories. Finally, governance instability in quoted compa-
nies with the government as majority shareholder is similar to governance instability in
research institutes. From Table 21, Union Bank scored 100 percent governance instabil-
ity because the federal government, as majority shareholder, periodically dissolved and
reconstituted the Board in one fell swoop, as it did with the research institutes: in 1985,
none of the Members from the 1975 Board of the Union Bank survived the government’s
episodic dismissal and reconstitution of the Bank’s Board.27
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26 “had become Chairmanby1995” or any other year as used here should not be interpreted to mean “had be-
come Chairmanin 1995” or any other year. It only means that, by the respective terminal (reference) year,
the Board Chairman was already Chairman, including the possibility that he might have been appointed
Chairman many years before the reference (terminal) year.

27 Important changes have occurred recently with the full privatization of the Bank. Government keeps
threatening to use the “golden share” option to maintain its presence in the governance of the big banks
but so far, and quite happily for all stakeholders, it has not made good its threat.



Policy Instability

A National Science and Technology Policy was formulated in 1986 (FMST, 1986) but
Nigeria does not have a National Agricultural Research Policy. An Agricultural Re-
search Strategy Plan document has been formulated (Shaib, Aliyu and Bakshi, 1997).28

The absence of a national agricultural research policy probably accounts for the ob-
served high degree of institutional instability.

Several factors explain the long absence of a national agricultural research policy. On
the supply side, there has been a long absence of sustained political will and commitment
to the Nigerian agricultural research system. Flashes of support for the Nigerian NARS
as a system have not been sustained. Second, the high degree of political instability has
meant that key actors have been swept off the scene long before they had time to formu-
late a national policy. Third, the formulation of a national science and technology policy
has been presumed to be a substitute for a national agricultural research policy. Finally,
the leadership of the Nigerian NARS has for long been dominated largely by biological
and physical scientists with limited capacity for policy analysis, especially for situating a
national agricultural research policy within the hierarchy of other national policies. The
social science capacity in the Nigerian NARS still remains relatively weak. On the de-
mand side, the community of stakeholders of agricultural research-beneficiaries and us-
ers- has been weak and unable to effectively demand for the formulation of a coherent
national agricultural research policy.
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28 Ideally, the formulation of a National Agricultural Research Policy should have preceded the formulation
of a strategy aimed at realizing the objectives of national policy. The strategy document cannot be a sub-
stitute for a National Policy Document that sets out overall policy frame and defines the policy agenda.





4. Constraints of the Nigerian NARS

A Framework for the Constraints Analysis of NARS

To be complete, the analysis of NARS instability must be supplemented by an examina-
tion of the underlying constraints considered relevant for instability. This study goes be-
yond the mere listing and discussion of NARS constraints to the analytical specification
and empirical measurement of hierarchies of constraints.

A hierarchy of constraints

There are three levels of instability-inducing constraints confronting a NARS; primary
constraints, secondary constraints and tertiary constraints.

Primary constraints: Primary constraints are at the apex of the hierarchy of constraints.
A primary constraint is system-wide in its effects and is manifested in other lower-order
constraints. For example, the persistent lack of political will and commitment of the po-
litical leadership to the NARS has, as a primary constraint, profound ramifications for
the system. This constraint translates into secondary constraints such as the unstable and
inadequate funding of the NARS. This, in turn, translates into a tertiary constraint such
as unstable and inadequate levels of funding for maintenance, operations or training. The
more restrictive the primary constraint, the more restrictive the derivative secondary and
tertiary constraints will be. Conversely, if the primary constraint is not as restrictive in its
effects, then the secondary and tertiary constraints will tend to be less adversely affected.
The emergence of a new political leadership with a strong political will and commitment
to the NARS can be expected to result in stable and adequate funding for the NARS, and
this can, in turn, be expected to translate into the stable and adequate funding of NARS’
operations, maintenance and training events. On the other hand, the emergence of a new
political leadership at the national or agricultural sector level that does not appreciate the
value of the NARS can be expected to exacerbate the funding constraints of the NARS.

Secondary constraints: Instability-inducing secondary constraints have crippling ef-
fects on the NARS but their roots can be traced to more fundamental primary constraints,
as seen above. They are only secondary in terms of hierarchy, but not in their harmful ef-
fects on the NARS. Secondary constraints are concrete and directly visible. For exam-
ple, inadequate and unstable funding is a direct and visible constraint, but the underlying
primary constraint of lack of political will and commitment may not be directly observ-
able and identifiable. For example, unduly long delays in the disbursement of budget
funds to the NARS is a secondary constraint that has its roots in the primary constraint of
weak political will and the insufficient commitment of the political leadership to the
NARS. Similarly, the instability of institutional arrangements for managing the NARS is
a secondary constraint derived from the primary constraint of the underlying political in-
stability. In this instance, both the political instability and the institutional instability to
which it gives rise are concrete and directly observable.
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Tertiary constraints : Tertiary constraints are lower-order constraints, not in terms of
their harmful effects, but in terms of their generic roots and the level at which they be-
come restrictive. A research institute might be constrained by lack of funds for running
its diesel generators to service its tissue culture laboratories and genebanks, but this be-
comes a binding constraint only because the power supply from the national grid has
failed. Similarly, research institutes are unable to finance the purchase and repair of im-
ported laboratory equipment such as atomic absorption spectrophotometers and research
consumables at new exchange rates because of the primary constraint of bad mac-
roeconomic management that leads to successive rounds of devaluation of the foreign
exchange rate. Bad macroeconomic policies and an unstable macroeconomic environ-
ment that lead to the steep depreciation of the domestic currency are particularly harmful
to research in developing countries, as this is often import-intensive in terms of labora-
tory equipment, workshop machinery, research materials, books and journals, training,
and conference attendance by researchers. Constraints facing the Nigerian NARS at dif-
ferent levels, and which are considered relevant for instability of NARS, require detailed
examination.

Primary constraints

Persistently weak political will and insufficient commitment to the NARS: Political
will and commitment to the NARS in Nigeria is of strategic importance because of the
central role of government in agricultural research. The colonial government was com-
mitted to agricultural research (particularly export crops) for two reasons. One, research
to generate new high-yielding technologies boosted the production of export crops such
as the cotton, cocoa and vegetable oils that were needed as raw materials in Europe.
Two, increased production made possible by research produced a larger tax base for the
marketing-board tax system. Governments at all levels funded agricultural research with
zeal and keen political commitment: for example, the West African Institute for Oil
Palm Research was actively funded by the Palm Produce Marketing Board, the Western
Nigeria Marketing Board, the Eastern Nigeria Marketing Board and the Federal Govern-
ment. During the (1960-74) post-Independence period, the Regional/State and Federal
Governments demonstrated political will and commitment to agricultural research at the
Institute for Agricultural Research (cotton and groundnuts (peanuts), Rubber Research
Institute of Nigeria, Cocoa Research Institute of Nigeria and the Nigerian Institute for
Oil Palm Research, mostly for their anticipated contributions to the government treasury
through the Marketing Board System.

The post-1974 period has witnessed a sharp drop in the political will and commitment of
government to the NARS. The advent of petroleum has made export crops fiscally irrele-
vant, with the abolition of the fiscal role of marketing boards by the Gowon regime in
1974. Petroleum has led to the effective neglect of agriculture. Government pronounce-
ments and visible gestures on agriculture were not translated into concrete budgetary and
program support because the political will and commitment were lacking.
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Persistently weak political will and insufficient commitment have given rise to a set of
derivative secondary and tertiary constraints facing the NARS. An illustrative sample
includes the following:

Secondary and tertiary constraints

Absence of a national agricultural research policy: The lack of a National Agricul-
tural Research Policy frame after more than 100 years of government presence in agri-
cultural research has provided a conducive environment for frequent research paradigm
shifts, as well as frequent changes in institutional arrangements for managing agricul-
tural research. Such frequent shifts have sent conflicting, confusing and demoralizing
signals to the scientific research community, as they do not provide a stable basis of sup-
port for the NARS. With no Agricultural Research Policy frame, policy makers have
tended to adopt a “muddling through” approach on issues ranging from program objec-
tives to institutional arrangements and research management at the NARO and institute
levels. The absence of a research policy frame has meant the absence of a restraining fac-
tor on policy makers, who have felt free to tinker with institutional arrangements, pro-
gram objectives and research priorities as they think fit.

Unstable research funding: Feeble political commitment to the NARS has produced
unstable funding, as policy makers have shifted loyalties to new priorities with the
changing fortunes in government finances (see Section III).

Inadequate funding: Weak political will and feeble commitment have meant that agri-
cultural research has been treated as a residual issue that is attended to when other
“pressing government priorities” have been met.

Delayed disbursement of approved budget funds: With no clear signals from the po-
litical leadership on high priority for research, the NARS experiences undue delays in
the disbursement of approved budget funds (see Section III).

Weak research management capacity:The Nigerian NARS has been constrained by
weak management capacity in many institutes especially with respect to priority setting,
monitoring and evaluation, and program accountability. Weak political will and feeble
commitment have also meant that no clear guidelines exist on organizational modes for
conducting research at the institute level. The historical sequence followed by most in-
stitutes was, first, to organize research around disciplinary divisions, only to realize that
research was more efficiently organized in multidisciplinary teams (see Table 22). The
colonial legacy was to build research around disciplinary teams. When the idea of
multi-disciplinary teams caught on, the commodity divisions were created to coexist
with the disciplinary divisions, with the former catering for program accountability and
the latter for administrative accountability. For some institutes (for example, IAR), com-
modity divisions were created long after establishment. The distribution of substations
reveals great variations: while CRIN, with well-defined geographical enclaves for its
mandate crops, has 6 substations, NIHORT, with mandate crops covering all agroeco-
logical zones, has only 2 substations to cover the entire country.
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Table 22. The Distribution of Commodity Divisions, Disciplinary Divisions and
Substations of Research Institutes, Nigeria

Institute H
ea

dq
ua

rt
er

s
lo

ca
tio

n

Y
ea

r
es

ta
bl

is
he

d

N
o.

of
co

m
m

od
ity

di
vi

si
on

s

Y
ea

r
cr

ea
te

d

N
o.

of
di

sc
ip

lin
ar

y
di

vi
si

on
s

Y
ea

r
cr

ea
te

d

N
o.

of
su

bs
ta

tio
ns

1. CRIN Ibadan, Oyo 1964 5 1970 6 1965 6

2. FRIN Ibadan, Oyo 1975 1973 13 1973 5

3. IAR+T Ibadan, Oyo 1969 7 1969 7 1969 5

4. NIHORT Ibadan, Oyo 1975 3 1976 4 1976 2

5. NSPRI Ilorin, Kwara 1979 6 1979 5 1956 5

6. NIOMR Lagos 1975 5 1976 1

7. NIFOR Near Benin City, Edo 1964 6 1979 12 1964 10

8. RRIN Iyanomo,Edo 1964 3 1961 10 1975 3

9. NRCRI Umudike, Abia 1975 7 1980 6 1980

10. IAR Samaru, Kaduna 1962 4 1983 8 1962 3

11. NAPRI Shika, Samaru, Kaduna 1975 8 1986 8 1986 4

12. NAERLS Samaru, Kaduna 1975 1075 3 1975 5

13. NRICT Zaria, Kaduna 1976 5 1988 5 1988 4

14. NITR Kaduna, Kaduna 1964 4 1981 7 1981 11

15. LCRI Maiduguri, Borno 1975 n.a n.a 1

16. NCRI Badeggi, Niger 1975 n.a n.a

17. NIFFR New Bussa, Niger 1975 n.a 6 5

18. NVRI Vom, Plateau 1975 4 1975 7 1975 9

Notes:
1. CRIN: Cocoa Research Institute of Nigeria.
2. FRIN: Forestry Research Institute of Nigeria.
3. IAR+T: Institute of Agricultural Research and Training.
4. NIHORT: National Horticultural Research Institute.
5. NSPRI: Nigerian Stored Products Research Institute.
6. NIOMR: Nigerian Institute for Oceanography and Marine Research.
7. NIFOR: Nigerian Institute for Oil Palm Research.
8. RRIN: Rubber Research Institute of Nigeria.
9. NCRI: National Root Crops Research Institute.
10. IAR: Institute for Agricultural Research.
11. NAPRI: National Animal Production Research Institute.
12. NAERLS: National Agricultural Extension and Research Liaison Service.
13. NRICT: National Research Institute for Chemical Technology, formerly Leather Research Institute

of Nigeria.
14. NITR: Nigerian Institute for Trypanosomiasis Reserach
15. LCRI: Lake Chad Research Institute.
16. NCRI: National Cereals Research Institute.
17. NIFFR: National Institute for Freshwater Fisheries Research, formerly Kainji Lake Research

Institute
18. NVRI: Nigerian Veterinary Research Institute.

Source: Field Survey, 1996



The decentralization of research capacity through a network of functioning substations
remains a daunting challenge for most research institutes. Many institutes have not
moved beyond the recognition of the need to conduct adaptive research in outstations in
the major agroecological zones. There is a dearth of qualified and experienced research-
ers in the substations. This has been largely due to the grossly deficient state of infra-
structural facilities in the substations, especially with respect to electricity supplies,
potable water, and access roads. Other infrastructural inadequacies include telecommu-
nication facilities, health-care services and educational facilities for children. Experi-
enced researchers normally have school-age children and are unwilling to uproot
children from their school environments in the vicinity of institute headquarters. In some
institutes (e.g. CRIN), a determined effort to compel senior experienced researchers to
man substations and outstations led to destabilizing resignations that forced manage-
ment to rescind the policy. The discrimination in national macroeconomic management
against the rural sector in the provision of basic infrastructural facilities has destabilizing
consequences for the NARS, thereby limiting the agroecological relevance of research.
The infrastructural environment at substations must be made conducive to attract senior
experienced researchers to settle and conduct research away from headquarters.

Weak research infrastructure: Weak infrastructure constitutes one of the most impor-
tant constraints of the Nigerian NARS. Large stocks of unserviceable laboratory equip-
ment, vehicles and workshop machinery have accumulated in most institutes over the
years. Electricity supplies are erratic in most institutes and telecommunication facilities
have remained poor for most of the history of these institutes. Library facilities deterio-
rated in the 1980s. Rural roads constitute perhaps the most critical physical constraint
hindering the easy access of institutes to sites where substations should ideally be lo-
cated. Nigeria’s rural roads remain primitive and vehicle operating and user costs remain
prohibitively high and beyond the operating budgets of most institutes. The wide variety
of African soils and operating environments requires extensive networks of on-farm
adaptive trials that should be closely supervised by the institutes, a requirement not be-
ing met on account of the grossly deficient network of rural roads. Other infrastructure
constraints include inadequate and unstable potable water supplies and physical insecu-
rity of life and property in many institutes, including the safety of field crops, animals
and research plots. Pilfering constitutes a major source of frustration for researchers as
there are flagrant cases of villagers harvesting crops on experimental plots, many of
which are the product of many years of painstaking research and measurements. These
are manifestations of the nationwide problem of insecurity afflicting the larger society.

For example, the IAR+T laboratory complex on the main campus of Ife-Ife, almost 60
percent completed, has been abandoned since 1981. The project, originally contracted at
a total cost of N2mill. in 1979 was estimated in 1994 to require no less than N78mill. for
completion, an increase of 3,800 percent. The access road linking NRCRI, Umudike, to
Umuahia, the State capital, has been in such a deplorable state since 1970 that the dis-
tance of 15 Kms takes 45 minutes by car. Internal and farm roads are in a similarly de-
plorable state. The two laboratory building projects remain abandoned. NITEL
telephone lines, disrupted by contractors since 1992, remain dead, and NRCRI’s only ra-
dio link is with IITA. Residential, laboratory, and green-house buildings are in a state of
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disrepair - hardly any new building structures have been erected at NRCRI since the end
of the civil war (1970).

At both NIHORT and NCRI, there is no residential accommodation on institute grounds.
This poses serious transportation and security problems after office hours. LCRI and
NCRI have uncompleted laboratory buildings, while LCRI is located in an area of
Maiduguri prone to the theft of telephone and electricity cables. For most institutes, elec-
tricity supplies are irregular, with considerable damage to sensitive scientific equipment
by large voltage fluctuations; some other institutes, such as first-generation NIFOR, are
not connected to the NEPA national grid for electricity supplies.

Telecommunications facilities are grossly inadequate. For example, NVRI, NRCRI and
NAPRI have no functional telephone/telex/fax linkages with the outside world. The
gross inadequacy of telecommunications infrastructure, system wide, is virtually shut-
ting off the Nigerian NARS from the information super highway, with specific reference
to E-mail and Internet connectivity.

Where institutes generate power from isolated thermal plants (generators) or rely on ir-
regular NEPA power supplies, water supplies from institute boreholes become unstable
on account of unstable power supplies. The combination of unstable supplies of electric-
ity, potable water and telecommunications services severely disrupts routine research
activities and operations.29

Heavy post-harvest losses caused by bad rural roads and distorted rural markets act as
disincentives to new technology adoption. This has a demoralizing effect on both farm-
ers and researchers. Whenever there has been weak political will and commitment, the
infrastructure needs of the NARS have not been seriously addressed.

Shortage of qualified agricultural researchers:The staff instability problem is com-
pounded when those who leave the NARS also tend to be well qualified and experienced
researchers. Table 23 shows that there has been a rapid loss of researchers with Ph.Ds. in
some institutes, and insignificant growth in most. Researchers with Ph.Ds. fell from a
high of 25 in CRIN in 1979-80 to only 7 during 1989-91, a fall of 72 percent. Research-
ers with Ph.Ds fell from 73 in IAR in 1984-85 to 32 in 1995, a fall of over 55 percent. In
NIFOR, they fell from 31 in 1988 to 23 in 1996, a fall of almost 26 percent. The erosion
or inadequate growth of high-caliber research staff in the research institutes could have
been dealt with if there had been adequate political will and commitment. Individual in-
stitute programs and deadlines suffer from the exit of qualified and experienced re-
searchers, though the system-wide losses could be less if staff moved to other institutes
and the universities within the NARS.

Instability of research staff: Strong political will and commitment can create the nec-
essary enabling environment to minimize instability of research staff. Part of the prob-
lem has been the historical policy-induced identity crisis of the civil-servant-scientist in
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29 For more details, see Shaib, Aliyu and Bakshi, 1997.
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the research institutes. He could choose to identify with the civil service system on issues
such as promotion based on seniority, bureaucratic control over subordinates and entitle-
ment to the perks of office according to civil service conditions of service. Under this
system, researchers were not motivated to be result-orientated and problem-solving, and
still be engaged in professionally respectable research. Institute researchers coped with
this identity crisis until the universities secured a different university salary scale that
was better than that of the regular civil service. This induced a mass exit of researchers
from the institutes to the universities until 1987, when the research institutes were put on
the university salary scales. This has stemmed the drift of staff from the research insti-
tutes to the universities. But it has created a new identity crisis. While universities have
multiple professorships and ample opportunities for career advancement, the career
structure in the research institutes is a suffocating pyramid in which researchers are
stranded, especially at the Chief Research Officer grade, and cannot move up unless
there is a vacancy at the Assistant Director grade caused by retirement or death. Unless
the constriction in this pyramidal structure is opened up, the research institutes will con-
tinue to lose senior researchers to the universities.

Macroeconomic instability

Macroeconomic instability as a primary constraint in relation to NARS instability has
three elements:

Exchange rate instability: The regime of overvalued exchange rates in the wake of the
oil boom was inevitably followed by the Structural Adjustment Program, entailing,
among other things, steep devaluations of the foreign exchange rate. The era of overval-
ued exchange rate discriminated against exports and favored food imports at heavily
subsidized foreign exchange rates. The disincentive effects on export crop and domestic
food production of the overvalued exchange rates demoralized researchers engaged in
export and food crop research through the dampening effects on the uptake of new tech-
nologies. This must have contributed to the observed research staff instability of the
1970s and 1980s. The era of upward adjustments in the foreign exchange rates has cre-
ated a new generation of problems for the stability of the NARS. The costs of imported
laboratory equipment, workshop machinery, library facilities and overseas training at
the current exchange rates is far beyond regular budgetary provisions. Salaries of re-
searchers in dollar terms have been rendered uncompetitive.30 This has created large
pools of demoralized researchers with large stocks of laboratory equipment and work-
shop machinery in a state of disrepair. The drift into near-total paralysis of research in
the institutes was arrested with the recent launching of the World Bank-assisted National
Agricultural Research Project (NARP). Instability in the exchange rate has led to insta-
bility in the costs of research hardware and introduced great uncertainty into research
planning and management.
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30 If an Institute Director earned an annual salary of N12,420.00 in 1979/80, this equaled $12,420.00 at an
exchange rate of $1 = N1.00. An Institute Director’s annual salary of N96,000.00 in 1996 equals a mere
$1,200.00 at the exchange rate of $1 = N80.00, a fall of 90.34 percent in dollar-equivalent salary.



Inflationary fiscal and monetary policies: Huge fiscal deficits financed with bank
credit to government and high rates of growth in the money supply have combined to
fuel domestic inflationary pressures in most SSA countries. High domestic inflation
rates have eroded researchers’ salaries and the purchasing power of budgetary alloca-
tions to research institutes for personnel costs, operating costs, maintenance costs, and
capital costs. Responses from the institutes in Table 24 reveal the primacy of inflation,
insufficiency of funds, instability of funds and untimely release of funds as constraints of
research institutes, as seen by them. High domestic inflation rates, especially in the face
of grossly deficient rural infrastructures, tend to worsen the domestic terms of trade
against agriculture and reduce farmers’ adoption of new technologies. This has ripple ef-
fects on the NARS.

Unstable trade policy: International trade policy has witnessed frequent policy changes
and reversals of direct consequence for the stability of the Nigerian NARS. Imports and
exports of food staples have been banned and unbanned with confusing frequency. Rice,
wheat, cassava, maize and yams have gone through cycles of import bans, the lifting of
import bans and the re-imposition of import bans in the last two decades. Each import
ban has raised hopes of protected domestic markets and favorable price effects for do-
mestic food import substitutes and renewed research activity, only to be followed by the
lifting of import bans and confusion amongst farmers and researchers alike over govern-
ment’s next moves. The more unstable international trade policy in the country’s staples
becomes, the more unstable and confusing the signals on opportunities and constraints
being transmitted to farmers and researchers within the NARS.

Agricultural policy constraints

Agricultural policy constraints as primary constraints on the NARS operate at two lev-
els: one, the direct effects of sector policies on the NARS, and, two, the effect of unstable
agricultural policies on NARS instability. Examples of such policies include the follow-
ing, among others.

Research-extension dualism: The Federal Government has virtually monopolized all
agricultural research in Nigeria since 1975. Ironically, the Federal Ministry of Agricul-
ture has not had a Department of Agricultural Research since 1975, when the erstwhile
Federal Department of Agricultural Research became the National Cereals Research In-
stitute. Though the federal government operated 18 research institutes directly or indi-
rectly involved in agriculture, it was not until 1992 that the Federal Department of
Agricultural Sciences was transferred to the Federal Ministry of Agriculture and Natural
Resources. For 17 years after the creation of the second-generation research institutes in
1975, the Federal Ministry of Agriculture did not have the statutory mandate or the insti-
tutional capacity for supervising and monitoring the agricultural research institutes.

State governments exercised their constitutional responsibility for agricultural extension
through regional State ministries of agriculture during 1954-75, and through enclave and
state-wide World-Bank-assisted Agricultural Development Projects (ADPs) since 1975.
The linkages between State-run ADPs and Federal-run research institutes have been
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weak, progress made through the Monthly Technology Review Meetings notwithstand-
ing. Nigeria has essentially been running two parallel systems: a NARS made up largely
of Federal researchers in the institutes and universities, and State extension systems run
by employees of State ministries of agriculture and the ADPs, with no effective integra-
tion of the two. The research institutes complain of the slow uptake of proven technolo-
gies already on the shelf; the state-run extension services complain not only about their
own constraints (which are not treated in this study) but about technologies from the
NARS which are ill-adapted to local environmental niches. Two parallel systems under
two tiers of government constitute an almost perfect recipe for an unstable and ineffec-
tive NARS, especially with respect to research impact. The protracted absence of a fully
integrated national agricultural research system is central to an explanation of the failure
to scientifically transform Nigerian agriculture in the last 100 years.

Weak research institute - university linkages: The weak linkage between research in-
stitutes and the universities has limited the overall effectiveness of the Nigerian NARS.
The universities have the largest concentration of qualified researchers. For example, the
faculties of agriculture at the University of Ibadan (94 PhDs) and the University of Nige-
ria, Nsukka (49 PhDs) have more Ph.Ds than all the research institutes put together. With
28 faculties of agriculture and veterinary medicine and three Universities of Agriculture,
the universities remain vastly untapped for their research potential. To the extent that the
Universities exert a gravitational pull on researchers from the research institutes, they
are a source of research staff instability in the institutes. This is obvious from the fact that
there has always been a one-way movement of staff from research institutes to the uni-
versities; and it is rare to find the reverse flow of staff from the universities to the re-
search institutes, except as Directors of the institutes. The modal pull factor for
researchers leaving the research institutes is the university system. ISNAR, through its
universities in NARS Project, is exploring ways to strengthen the contribution of univer-
sities to the NARS in sub-Saharan Africa.

The analysis must go beyond the recognition of the need for institute-university linkages
to the identification of the reasons for the persistence of the linkage failure. First has
been the historical fact that the universities (with the exception of the Universities of Ag-
riculture) on the one hand, and the research institutes on the other, have had different
parent ministries. Bureaucratic bottlenecks have prevented the forging of linkages be-
cause of the need (or alleged need) for the research institutes and the universities to ob-
tain ministerial approval through their Boards and Councils respectively. Second is fear
on the part of the institute leadership of being swallowed by the university, the fear of
losing their political power and authority. Institute Directors jealously guard their auton-
omy and are cautious about, and sometimes hostile to, proposals for tighter links with
universities with, consequently, closely linked research and training. Third is fear on the
part of the research institutes of being forced into the performance criteria career system
of universities, with particular reference to the quantity and quality of scientific publica-
tions. Fourth, some members of research institutes fear that close links with universities
may pull them away from problem-solving research into what they regard as academic
research in the universities. Finally, the political will or appreciation of the value of
functional linkages between institutes and universities has been lacking.
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It is hoped that the present arrangements by which Universities of Agriculture and re-
search institutes are under the same Federal Ministry of Agriculture will provide a
unique opportunity for their functional integration.

Input and output pricing policies as a constraint on the NARS: The Federal Govern-
ment has operated a massive fertilizer input subsidy scheme since 1976. The original in-
tentions were good: to promote the fertilizer market in the early stages of adoption of a
desirable new technology when the private sector might be reluctant to enter because of
the smallness of size; the need to co-ordinate conflicting fertilizer subsidy schemes oper-
ated by the State and Regional Governments during the 1954-76 period; and the pros-
pects of obtaining quantity discounts on bulk buying in world markets. As always, good
intentions are not enough. The fertilizer subsidy scheme has created a Federal Govern-
ment fertilizer procurement and distribution monopoly that has crowded out the private
sector and stunted the growth of the fertilizer industry and the sustained mass adoption
of fertilizers. The huge subsidy has turned civil servants in the Ministries of Agriculture
at State and Federal levels into fertilizer middlemen and distributors and diverted atten-
tion away from required extension work on extensive fertilizer trials adapted to local soil
types. This has delayed the realization of the full yield potential of new fertilizer-
responsive seed varieties of maize, rice and other crops. Scientists engaged in fertilizer
research are demoralized and confused by the distortions in fertilizer prices brought
about by public-sector distribution scandals and inefficiencies. The preoccupation of
policy makers with the procurement and importation of fertilizer types for large agroeco-
logical zones leaves little encouragement for painstaking fertilizer trials to identify the
fertilizer types most suited to particular local soil profiles.

Output pricing policies that seek to fix procurement prices depress product/input price
ratios and reduce farmers’ profitability and incentives for the adoption of new technolo-
gies. Fortunately, output pricing policies in Nigeria were not as crippling as in East Af-
rica because Nigeria operated a system of multiple grain market outlets. The
disincentive effects of producer pricing policies of the Nigerian Grains Board on fertil-
izer (and other input) adoption would have been much worse if the Grains Board had op-
erated as a grain marketing monopoly.

The disincentive effects of agricultural sector policies on farmers’ adoption of new in-
puts and on the NARS are bad enough. They are compounded when these policies are
also unstable. For example, government distribution policy on fertilizers has been most
unstable, involving frequently changing roles for State Governments, local Govern-
ments, the Federal Government and the private sector, with policy changes and policy
reversals occurring almost on an annual basis during the 1992-95 period. This has sent
conflicting and confusing signals to researchers and the scientific community within the
NARS.

Political instability

Political instability constitutes a primary constraint on the NARS that translates into sec-
ondary constraints such as policy instability and institutional instability. At the tertiary
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level, political instability could translate into research program and research manage-
ment instability. Political instability does not, however, result in NARS instability only
in a linear fashion. Agricultural crisis itself could be a source of political instability, and
a NARS that succeeds in the scientific transformation of traditional agriculture removes
food insecurity as a possible source of political instability. At other times, political insta-
bility leads to NARS instability through its first-round effect on policy or institutional
instability.

External economic environmental constraints

Exogenous developments in world markets for agricultural commodities throw up new
challenges and opportunities. The development of synthetic substitutes in the developed
countries throws up new challenges; so does the sudden collapse of world market prices
of a country’s main agricultural exports.

Technology constraints

There may be technology frontiers confronting a NARS as defined by the nature of a par-
ticular crop and its peculiarities. For example, yam breeding and genetic improvement
have made little progress because of the constraints imposed by the nature of the crop.
While much progress has been made on cassava, yam research has not gone much be-
yond the selections of land races, fertilizer trials and the control of yam pests. The inter-
national science community, together with the Nigerian NARS, must double their efforts
to achieve worthwhile progress in the genetic improvement of yams.

Constraints analysis of the Nigerian NARS indicates that some constraints are system-
wide, while others are institute-specific. System-wide constraints such as unstable and
inadequate supplies of electricity, potable water, telecommunications and rural transpor-
tation facilities can be traced to poor and biased macroeconomic policies, political insta-
bility and a demonstrated lack of sincerity of purpose, while institute-specific
constraints are the product of the individual circumstances of each institute.
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5. Strengthening the Stability of the Nigerian NARS:
Summary and Conclusions

The central proposition of this study is that NARS leaders and NARO managers in sub-
Saharan Africa are not just concerned about the adequacy of resource support for the
NARS, but also about NARS stability. The effectiveness and efficiency of the NARS de-
pend not only on the quantity and quality of research resources, but also on the stability
of the policy and institutional environment, funding, staffing and governance. Many
NARS leaders and managers will readily point out their preference for stable but smaller
levels of resources over larger but highly fluctuating resources. Instability creates uncer-
tainty and renders research management much more difficult.

The study set out to define and measure different types of NARS instability. Six analyti-
cal types of NARS instability were defined: policy instability, institutional instability
and program instability. Others were funding instability, research staffing instability and
governance instability. Four categories of funding instability were identified: mild-
transient instability; mild-chronic instability; severe-transient instability and severe-
chronic instability. While the distinction between mild and severe instability is the mag-
nitude of the instability, the distinction between transient and chronic instability is the
duration. Similarly, four types of research staff instability were defined: individual-
transient; individual-chronic; systemic-transient, and systemic-chronic instability. The
distinction between individual and systemic instability is whether the factors that cause
frequent movements of researchers from an institute can be regarded as applicable only
to individual researchers or whether these factors operate in unison across many indi-
viduals, have common causes and can be presumed to have joint probability distribu-
tions.

The study develops analytical and empirical tools with which NARS leaders and manag-
ers can sensitize and confront policy makers in the Presidency or Cabinet Office, the
Ministry of Finance, the National Planning Commission (Ministry) and the Ministry of
Agriculture. A basically unstable NARS is incapable of sustaining the transformation of
a country’s traditional agriculture. This study rests on the proposition that approaches
which focus on the levels of funds, staffing and other resources while ignoring the sys-
tem dynamics of the NARS are narrow and incomplete, as they fail to incorporate the
equally important problem of instability of resources and institutions, and also fail to
provide insights into early periods of relatively adequate resource support in the past that
were not accompanied by appreciable productivity gains. Data showing impressive
year-to-year funding levels typically conceals unduly long disbursement delays that
drastically reduce the effectiveness of the funds allocated to the NARS. Over time, levels
of research staffing may look impressive on a year-to-year basis but these may conceal
exits of experienced staff who might have been replaced by inexperienced researchers
within the year. A static examination of staffing levels in a NARO/NARS fails to reveal
the internal dynamics of the changing composition of research staff. A description of
elaborate institutional structures and processes at a given point in time may conceal con-
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siderable amounts of institutional instability and metamorphosis that might have oc-
curred over a given period and which reduces the effectiveness of a NARS. These
components of the systems dynamics of the NARS have not been analyzed in the past,
either because previous analysts have underestimated their importance or because they
have failed to appreciate their nature, characteristics and consequences for the effective-
ness and efficiency of the NARS.

Nigeria was selected as the pilot phase of the empirical analysis of this study, partly be-
cause it is arguably the largest NARS in sub-Saharan Africa, and partly because Nigeria
offers a classic case study in NARS instability. The analysis will be extended in subse-
quent phases to selected countries in Sub-Saharan Africa.

Summary of Findings

The findings from the study could be summarized as follows:

On policy instability : Nigeria does not have a National Agricultural Research Policy. In
virtually all the institutes, there is a lack of understanding of what constitutes a National
Agricultural Research Policy. There is general confusion on whether such a policy ex-
ists, and those NARS leaders and NARO managers who claimed a policy existed were
unable to identify it. Generally, there was a tendency to equate research programs with a
National Agricultural Research Policy. A National Agricultural Research Strategy Plan
has been produced under the auspices of the World Bank - assisted National Agricultural
Research Project. The strategy document should ideally have evolved from a general
National Agricultural Research Policy frame. The absence of a National Agricultural
Research Policy after more than 100 years of government presence in organized agricul-
tural research has provided fertile ground forad hocprograms and paradigm shifts de-
pending on the preferences of successive governments. This has created room for much
program instability. Supply-side and demand-side determinants of policy and program
instability were identified. The dominance of supply-side determinants over demand-
side factors as causes of policy and program instability was explained.

On institutional instability , two levels of instability were identified: first, frequent
changes in the macro institutional arrangements for managing the NARS, and second,
the many changes in the parent ministry affecting each institute. . The confusing institu-
tional arrangements for managing the Nigerian NARS are a direct legacy of the colonial
past. In the 37 years since Nigeria’s independence in 1960, agricultural research insti-
tutes have been under five different supervising ministries, which gives an average par-
entage life of 7.4 years per ministry, not counting those occasions when a ministry was
recreated exactly in its old form. Agricultural research institutes were statutorily under
two parastatals for 4 years, giving an average parental life of just 2 years per parastatal.
The Federal Ministry of Science and Technology has been the institutional equivalent of
the cat with many lives: it was created or recreated three times over a period of 13 years.
The ministry’s fortunes mirrored the country’s political instability: it was created or rec-
reated three times by new incoming regimes (the Shagari regime, January 1980; the Ba-
bangida regime, August 1985 and the Shonekan administration, 1993), and the ministry
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was scrapped once by a new regime (the Buhari/Idiagbon regime, January 1984). The
ministry had the rare misfortune of being scrapped by the same regime that had seen fit
to recreate it only a few years earlier: the same Babangida regime that recreated the min-
istry in 1985 had a change of mind and scrapped it (again) in 1992.

The “macro” view of institutional arrangements for managing the Nigerian NARS con-
ceals variations in the changing parentage of individual research institutes. Over the
1912-96 period, the number of changes in parent ministries or supervising parastatals of
research institutes and their precursors ranged from 7 parents each for the National Hor-
ticultural Research Institute, the National Institute for Freshwater Fisheries Research,
the Lake Chad Research Institute and the Nigerian Institute for Oceanography and Ma-
rine Research and Project Development Institute to 11 parents each for the National Root
Crops Research Institute, the National Animal Production Research Institute and the Ni-
gerian Veterinary Research Institute. The median number of parent ministries is 9 for the
Cocoa Research Institute of Nigeria, the Nigerian Oil Palm Research Institute, the Insti-
tute of Agricultural Research and Training and the Nigerian Stored Products Research
Institute. As with any child with many serial parents, these rapidly changing supervising
parent ministries and parastatals have left a confusing trail in the institutional memories
of the country’s research institutes.

Factors accounting for the high degree of institutional instability that were examined in-
clude the colonial legacy, political instability and the lack of socio-political consensus
on the basic thrusts of Science and Technology policy. On the colonial legacy, the Nige-
rian NARS appears to have been born into institutional instability, in marked contrast to
the stable, almost tranquil, institutional arrangements for managing the Indian NARS. It
has been argued that Britain did not have much experience with organized national agri-
cultural research systems at the time it was establishing government agricultural re-
search institutes in the colonies (Ruttan, 1982). But Britain’s methodical and holistic
approach to organizing the Indian NARS was in sharp contrast to thead hoctrial and er-
ror approach in Nigeria. While the Indian Council for Agricultural Research (ICAR) has
lasted 50 years since Indian Independence, the average life of a supervising Ministry for
Nigerian NARS since Independence is 7 years.

Political instability produced discontinuities in institutional structures and processes.
Changes in political regime often resulted in institutional changes for any or all of three
reasons. One, new regimes may create new institutional structures to reflect the higher
priority they give to Science and Technology, as when a new Ministry of Science and
Technology is created, as was the case in 1979 and 1985, or when a new parastatal is cre-
ated to co-ordinate the NARS, as was the case with the establishment of the National Sci-
ence and Technology Development Agency in 1977. The converse was the case when a
new regime scrapped the Supervising Ministry because of its implied lower priority for
Science and Technology, as was the case with the scrapping of the Federal Ministry of
Science and Technology in 1984. Or the Ministry may be scrapped by the same regime
to reflect, on second thoughts, the down-grading of the need for a ministry to oversee the
Nigerian NARS, as was the case in 1992. Two, political instability could result in institu-
tional instability because new regimes create or scrap institutions as a legitimizing exer-
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cise to demonstrate that they are different from the previous regime. New regimes may
also introduce institutional changes because inherited institutional structures and pro-
cesses fail to achieve the desired technological transformation of agriculture. Finally, the
dominance of the military in Nigeria’s political history since independence (they have
ruled for 27 years out of 37 years, or 73 percent of the time)31has entrenched a culture of
creating new institutions or abolishing existing institutions by military fiat. While the
Shagari civilian regime had to obtain parliamentary approval for the establishment of a
new Ministry of Science and Technology (1980), successive military regimes took uni-
lateral decisions to create or scrap the Ministry with “immediate effect” with little or no
consultation with key stakeholders. Military regimes, by their nature, have neither the
culture, patience nor the institutional mechanisms for extensive consultations with the
civilian stakeholder community. Military governments have a greater tendency towards
abrupt institutional changes than civilian governments because of the former’s greater
freedom to tinker with existing institutional arrangements without fear of rebuke from
aggrieved civilian interest groups. A central theme of this study is the failure at all levels
to develop an effective community of stakeholders. The users and beneficiaries of
research-researchers, farmers, agroindustrialists, processors, agricultural transporters
and consumers - have failed to organize effective demand for more stable institutional
arrangements for managing the Nigerian NARS. Neither have groups of stakeholders or-
ganized to demand the necessary changes in institutional arrangements for managing the
Nigerian NARS. Ownership structures have been weak, with the attendant poor pros-
pects for institutional sustainability.

High levels of institutional instability and metamorphosis have resulted in low morale
among NARS leaders and managers, and the research community. The lack of institu-
tional sustainability has created generations of doubting and cynical scientists, cynical
about the sincerity of purpose of the latest round of institutional changes, and doubtful
about their prospects of surviving the next regime.

On funding instability , two measures of instability were used: the “raw” coefficient of
variation and the trend-corrected coefficient of variation, where the latter was estimated
from a linear trend equation. This involved the estimation of a large number of trend
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31 The frequent changes in government and the predominant role of the military can be seen from the table
below:
Date Regime Remark
Oct 1, 1960-Jan 15, 1966 Civilian (Balewa) First post-Independence civilian government
Jan 15, 1966-Jul 29, 1966 Military (Ironsi) Military overthrew civilian government
Jul 29, 1966-Jul 29, 1975 Military (Gowon) Military overthrew military
Jul 29, 1975-Feb 13, 1976 Military (Mohammed) Military overthrew military
Feb 13, 1976-Oct 1, 1979 Military (Obasanjo) Military overthrew military
Oct 1, 1979-Dec 31, 1983 Civilian (Shagari) Military voluntarily handed over to civilians
Jan 1 ,1984-Aug 29, 1985 Military (Buhari/Idagbon) Military overthrew civilian government
Aug 29, 1985-Aug 26, 1993 Military (Babangida) Military overthrew military
Aug 26, 1993-Nov 17, 1993 Military/Civilian (Shonekan) Military/civilian hybrid
Nov 17, 1993 to date Military ( Abacha) Military overthrew hybrid



equations whose estimated standard errors were used to estimate the trend-corrected co-
efficients of variation. The major findings were the following, among others.

1. Most research institutes witnessed high or severe levels of funding instability on
both capital and recurrent accounts, that is, in allocations of capital and recurrent
funds to research institutes. Only in a few institutes and for specific periods was
the funding instability mild or moderate (see Table 7).

2. Instability in funding seems to be getting worse on both capital and recurrent ac-
counts. Estimated trend-corrected coefficients of variation for the latter periods
(mid 1980s - early 1990s) were generally higher than those of the earlier periods.
Two reasons could be adduced. One, economic conditions have generally been
more unstable in recent times than in the earlier periods. The latter period has
been characterized by prolonged economic recession, structural adjustment pro-
gram and steep periodic increases in the salaries and wages of researchers, to-
gether with the payment of lump-sum arrears of various “relief packages”. Two,
while the earlier period of the 1950s - early 1970s was marked by a plurality of
government funding sources, including marketing boards, the post-1974 period
of marketing board reforms and dependence on oil revenues as the primary
source of revenue has witnessed an increasingly narrower base of funding for the
Nigerian NARS. Fluctuations in Federal Government revenues have tended to be
transmitted to fluctuations in NARS funding without the prospect of any compen-
sating fluctuations in funding contributions from the States as was the case in the
earlier periods. The possible stabilizing effect of marketing board funding should
not, however, be construed to mean an argument in their favor. On the contrary,
their harmful production and allocative effects have been extensively docu-
mented. The empirical findings are consistent with the working proposition that
instability has tended to increase over time.

3. Capital budget allocations to research institutes have tended to be more unstable
than recurrent budget allocations. This is consistent witha priori expectation.
The political leadership endeavors to prevent industrial strikes in institutes that
would result from non-payment of salaries and wages by maintaining a relatively
steady flow of recurrent funds that are mostly used to pay salaries, wages and al-
lowances. However, recurrent fund allocations to some research institutes were
more unstable than capital budget allocations for some periods

4. Estimated trend-connected coefficients of variation of actual capital and recur-
rent budget disbursements (as opposed to budget allocations or approvals) show
similar patterns to funding allocation instability (Tables 8-9). In some cases, dis-
bursements were more unstable than approved or allocated budgets, as expected
(especially on capital account). Instability of disbursements was generally high,
and in some institutes and periods, severe.

5. Releases of approved budget funds to the institutes encountered unduly long de-
lays. Though budget funds were supposed to be released at the beginning of each
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quarter, delays of up to three to five months were not uncommon. The prompt re-
lease of funds was the rare exception rather than the rule.

6. Delays in the release of capital funds were much longer than delays in the release
of recurrent budget funds. In the interest of industrial peace, government pursued
a policy of releasing recurrent budget funds much ahead of capital budget funds
to assure the “prompt” payment of workers’ salaries and wages. Government did
not always succeed with this, as some institutes had to resort to costly bank over-
drafts when recurrent funds were not released on time in order to avoid industrial
unrest.

7. Delays in the release of budget funds were partly due to delays in revenue accru-
als to the government treasury, to nonfunctioning bureaucracy at the level of the
Ministry of Finance and the Ministry of Agriculture, and partly due to political in-
stability. It is not clear to what extent the change in the budget year from April 1 -
March 31 to January 1 - December 31 is contributing to the unusually long delays
in budget disbursement - a comparison of computed budget fund release delay in-
dices for the pre-1980 (old budget year) period with the post-1980 (new budget
year) period should provide some insight on the correlation between the budget
year and the incidence of delays in the release of budget funds to research insti-
tutes. There has been a noticeable deterioration in the quality of the public bu-
reaucracy with respect to the timeliness of the budgetary process. The evidence
shows that periods of political crisis (e.g. 1993) were also the years in which insti-
tutes witnessed the longest delays in the release of budget funds. Political crisis
years were the years in which institute budget funds were not onlytoo little, but
also too late. Empirical evidence on computed indices of delay in the release of
budget funds, presented in this study for the first time, provide tools with which
NARS leaders and managers can directly confront policy makers in the Presi-
dency, Finance Ministry and Agriculture Ministries with evidence on the degree
and relative magnitudes of budget release delays. Empirical evidence on these
delays has never before been provided in this comprehensive format for their
graphic effects and use by policy makers. NARS leaders and managers can em-
ploy these tools of analysis in policy dialogue as a first step towards eliminating
the gross forms of avoidable delays.

8. Delays in the disbursement of budget funds create uncertainty in research pro-
gramming, disrupt research activities and distort results of research trials and ex-
periments that are related to patterns of rainfall and the seasons. Budget release
delays create a certain inertia within the NARS whereby leaders, managers and
the scientific community develop a “delay-is-unavoidable syndrome” by which
all actors expect every other activity to be delayed on account of the delayed fund
release.

9. Released budget funds sometimes fall short of approved budgets. This may be
due to shortfalls in the realized revenues of government or midstream shifts in
budget priorities. In an extreme case, no capital budget funds were released (dis-
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bursed) to institutes during 1992-94. Analytically, non-release of funds during
this period was equivalent to infinite delays. It was bad enough for approved
budgets not to be released. What compounded the situation for NARS leaders and
managers in the management of the institutes was the great uncertainty and anxi-
ety created by the failure of government to make a categorical statement as to
whether or not fourth quarter capital funds would be released. NARO managers
kept hoping against hope during the October 1-December 31 period that funds
would be released. It was only with the passage of December 31 that NARS lead-
ers and managers knew for certain whether funds would be released or not. The
non-release of funds resulted in poorly completed, partly completed and, quite of-
ten, abandoned capital projects.

10. Actual capital and recurrent expenditures were highly unstable, with evidence of
increasing instability over time. As with funding allocations, actual capital ex-
penditures were generally more unstable than actual recurrent expenditures,
again consistent with the proposition that government ensures that recurrent ex-
penditure flows are not as unstable as capital expenditure flows, in the interest of
industrial peace and harmony. Again, as with funding allocations, there is some
evidence of increasing instability of actual expenditures over time, for the same
set of reasons (increasing macroeconomic instability, pattern of increasing epi-
sodic salary increases and lump-sum payments of arrears, etc.).

11. Among categories of expenditures, personnel expenditures were more stable than
operating cost expenditures, maintenance expenditures, training expenditures
and capital expenditures. This implies that fluctuations in research budgets im-
pact more adversely on other expenditure categories than personnel costs. As
with funding allocations and aggregated actual expenditures, the instability of in-
dividual expenditure categories seems to be getting worse over time.

On research staffing instability, the findings could be summarized as follows. First,
most research institutes witnessed severe-systemic instability over relatively short peri-
ods of time. Second, the erstwhile pan-territorial research institutes, precursors to the
first-generation institutes, witnessed severe-systemic instability with the mass departure
of expatriate staff after the attainment of Nigerian independence and the dissolution of
the West African Research Organization. For example, at the West African Cocoa Re-
search Institute, all research staff in post in 1954 had left by 1964, giving a staff instabil-
ity index of 100.00 percent; at the West African Institute for Oil Palm Research, less than
10 percent of the staff in post in 1953/54 were still on the job by 1963/64; while at the
West African Institute for Trypanosomiasis Research, more than 60 percent of research
staff had left over the five years leading up to Nigerian Independence (over the 1954-59
period, the staff instability index was 63.64 percent, and 100.00 percent over the
1954-76 period). A situation in which the majority of research staff resign within just
five years must be regarded as highly unstable. Most research would require a minimum
of 5 years gestation for validated output that can be translated into usable technologies.
Third, the belief by some that research staff are generally stable for want of alternative
opportunities is contradicted by the evidence from the Nigerian case study. Research
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staff do not just move; they migrate in large numbers over short periods of time in most
institutes. In most institutes, more than 60 percent of research staff resigned over a ten-
year period (Tables 17-19). Fourth, instability in the 1960s appears to have been worse
than in subsequent periods, over five - and ten-year periods. Fifth, the evidence from the
National Research Institute for Chemical Technology (NRICT) contradicts the hypothe-
sis that institutes with research staff from their ethnic and geopolitical catchment areas
tend to be more stable than those whose research staff come from outside their catch-
ment areas. The NRICT, with its leadership and the majority of its research staff drawn
from outside its catchment area, is arguably the most stable of the institutes. It also has
the longest serving Director (since 1979). Sixth, the high staff instability in most insti-
tutes must have crippled sustainable research, introduced long time-lags between the
commencement of research and its translation into new agricultural technology, and re-
sulted in the abandonment of many research projects. Finally, observed research staff in-
stability must have been due to a variety of causes including, among others, the mass
departure of expatriate research staff in the 1950s and 1960s; the adverse consequences
of inflation and foreign exchange rate devaluations on real wages of research staff, and
the simultaneous creation of several research institutes in 1975. Other causes include
disparities in wages and salaries of research staff of the institutes on the one hand, and
university lecturers on the other (up till 1987), as well as the pyramidal career structure
in the institutes that frustrates upward mobility, especially beyond the Chief Scientific
Research Officer grade.

The following findings could be summarized with respect togovernance instability.
One, all institutes witnessed severe-systemic governance instability, with virtually all
institutes recording 100.00 percent instability index over any five-and ten-year periods
(Table 20). Two, it is the very rare exception for a Board Member to be re-appointed to a
second term. Three, a comparison of governance instability in the institutes with private
sector companies shows that governance instability is much higher in the research insti-
tutes than in the private-sector companies. Private-sector companies record instances in
which Board Members serve more than two terms, and in the case of NBC (Coca-Cola),
some Directors had served on the Board for upwards of 30 years. Finally, contrary to ex-
pectations, governance stability in private-sector (multinational) companies was pro-
vided, not by expatriates, but by the Nigerian Board Members. Expatriate members were
continuously changed by their multinational headquarters as part of global transnational
cross-posting exercises. While private-sector companies had mechanisms for assuring
institutional memory, research institutes did not have any such memory beyond the oc-
casional longevity of the Director as anex-officioMember. The overlay of governance
instability on research staff instability compounds the instability problem of the Nige-
rian NARS.

Implications of findings

The empirical findings from the study have several implications. First, since the absence
of a National Agricultural Research Policy creates an enabling environment for frequent
paradigm shifts, it becomes imperative that a National Agricultural Research Policy be
urgently formulated. A nation without a strategic vision of where it wants its NARS to be
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is fertile ground for “muddling through” experimentation withad hocprograms and in-
stitutional arrangements that are not sustainable. Many sub-Saharan African countries
operate agricultural research programs and projects that are not derived from or guided
by an explicitly formulated national agricultural research policy. Second, the high de-
gree of institutional instability implies a lack of broad sociopolitical consensus on the
optimal institutional arrangements for agricultural research. Succeeding governments
have experimented with different institutional arrangements for science and technology
in general, and agricultural research in particular. Unless there is general consensus on
optimal institutional arrangements, succeeding regimes may continue to establish their
preferred institutional structures. A related implication is the need to broaden the spec-
trum of participation and consultation among key stakeholders on alternative institu-
tional arrangements for organizing the Nigerian NARS. Most of the institutional
metamorphosis of the Nigerian NARS has occurred under the military. Military regimes,
by their nature, engage in very little consultation with civilian stakeholders. They effect
institutional changes, such as the scrapping of the Ministry of Science and Technology,
with military fiat that takes “immediate effect”. Learning curves with institutional ar-
rangements, as with other areas under the military, are truncated in a generally milita-
rized environment in which the leadership is intolerant of arrangements that do not work
or show results with military precision. This implies that processes for decision making
on the Nigerian NARS need to be democratized to broaden the spectrum of participation
and consultation within the stakeholder community (researchers, farmers, agroindustri-
alists and consumers in the larger Nigerian society). The analysis also suggests a redefi-
nition of the functional roles of the different tiers of government in agricultural research.
The Federal government alone has been responsible for all the tinkering with institu-
tional arrangements for agricultural research since 1973 with no consultation with the
State and local governments. One implication is the need for greater involvement of the
lower tiers of government in all discussions and proposals for changes in institutional ar-
rangements for agricultural research. Consensus building should not only be among
private-sector stakeholders but also among the different tiers of government.

Second, the high degree of funding instability suggests the need to move from the nar-
row dependence in the past on Federal government sources of funding of the NARS to a
more diversified plurality of funding sources. That funding instability in the earlier pe-
riod of diverse sources of funding research was less than instability in the more recent
era of a narrow base of (Federal only) funding suggests that funding instability could be
lessened by the appropriate diversification of research funding sources. The emphasis on
“appropriate diversification” is derived form the analytical results of this study that not
all forms of diversification lead to the stabilization of research funding. Under certain
conditions relating to the nature of correlations and standard deviations of the different
sources of funding, diversification might make NARS funding more unstable than
would have been the case without diversification. Not all forms and types of diversifica-
tion are good for the stability of NARS funding. One implication is that international ag-
ricultural research aid funds should be evaluated, not only for their positive scale effects
on national systems, but also for their possible destabilizing effects on NARS funding.
Aid flows that are strongly positively correlated with the domestic fund flows are likely
to be destabilizing. The challenge is for national systems to source research aid funds
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where the flows exhibit compensating fluctuations to fluctuations in domestic research
fund flows. Similarly, donor co-ordination in agricultural research aid should be as-
sessed, not only for its positive effects in reducing duplication and overlapping wastes,
but also for its consequences on the stability of recipient NARS funding. Though com-
mon positions of aid donors on such important issues as economic liberalization, democ-
ratization and human rights often lead to desirable reforms in recipient countries, they
could end up destabilizing NARS funding more than would have otherwise been the
case in the absence of donor co-ordination and “common umbrella” initiatives, if the re-
sultant research aid funding flows are strongly positively correlated with domestic re-
search fund flows. The implication is that research funding diversification, international
research aid and donor co-ordination proposals should in the future be evaluated ,not just
for their additive scale effects, but also for their consequences for the overall stability of
NARS funding.

The empirical results on research staff instability suggest that analysis of manpower re-
sources of NARS must go beyond traditional concerns with scale and adequacy of staff-
ing levels to the analysis of staff instability or turnover. Conventional analysis of trends
in research staff full-time equivalents might provide a false sense of security if the fig-
ures conceal dynamic internal movements involving the constant exits of experienced
researchers and their “compensating” replacements that reveal net gains in research staff
full-time equivalents over time. An explanation of failed national agricultural research
systems in the face of rising research staffing levels over time must include the frequent
exits of experienced research staff that have consequences for the effective and success-
ful execution of on-going research activities. Severe-systemic research staff instability
suggests an urgent need for system-wide policy reforms and the removal of institute-
specific constraints that might be compelling the forced exit of extremely valuable re-
search staff from institutes. The analysis suggests that an institute with much lower but
stable research staff full-time equivalents might be more effective in its research pro-
gram than one with much higher but highly unstable research staff full-time equivalents.

The empirical results on governance instability suggests that little or no institutional
memory resides in institute governance in most institutes. Board Members are appointed
not so much for their sustained professional input over time, but more as political patron-
age. Institute governance is severely affected as Board Members are unable to provide
the required critical mass professional advice, integrity and transparency to guide insti-
tute management. This suggests a need for urgent governance reform that will guarantee
minimum continuity in governance.

The contrasting performances of the institutes and private sector companies in govern-
ance stability suggests the need to identify those factors that favor governance stability
in the private sector which can be adapted for improved governance stability in the insti-
tutes.
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Strategies for strengthening NARS stability and sustainability in Nigeria

The conceptual framework and the empirical results from this study suggest a number of
strategies for strengthening NARS stability and sustainability in Nigeria. These include
the following, among others.

1. National agricultural research policy: The absence of an explicitly formulated
National Agricultural Research Policy has provided a conducive environment for
frequent program shifts and institutional changes. Though a National Agricul-
tural Research Strategy Plan has been formulated, Nigeria still does not have a vi-
sion statement whose ultimate objectives are to be realized by the Strategy Plan
Document. Without a vision, the assortment of agricultural research efforts are
likely to perish.

2. Democratic polity: Much of the institutional metamorphosis and instability that
has plagued the Nigerian NARS is rooted in the underlying political instability
characterized by frequent changes in military governments. Military govern-
ments by their nature have little regard for the stakeholder community. For their
part, civilian stakeholders have, after many years of military rule, developed a
“military dependency syndrome” by which researchers, farmers and beneficiar-
ies of agricultural research, like their other civilian counterparts, have come to de-
pend on the military and their narrow band of advisers for all initiatives in agri-
cultural research policy and programs. The militarization of society has crippled
civilian capacity for advocacy on behalf of agriculture in general, and agricultural
research in particular. Progress towards democratization should be accelerated as
a basis for the development of civilian stakeholder capacity to play the required
advocacy roles on behalf of agricultural research. The development of domestic
stakeholder capacity is necessary for attaining broad sociopolitical consensus on
the basic values, beliefs and goals of science and technology policy in general,
and agricultural research policy in particular. The development of a vibrant stake-
holder capacity constitutes a countervailing force to supply-side sources of
NARS instability. It also guarantees a minimum NARS stability in the face of po-
litical instability. Unless such capacity is developed, political instability and
other supply-side factors will translate linearly into frequent changes in agricul-
tural research policy and in institutional arrangements for agricultural research.

3. Diversification of funding sources: The movement from the colonial legacy of
plurality of funding sources for agricultural research to the present narrow Fed-
eral funding monopoly needs to be reversed. Appropriate funding diversification
strategies must be identified that are consistent with the NARS funding stability
objective. Alternative sources of funding include state and local governments, the
private sector and the international donor community. The present sole depend-
ence on the federal government for the funding of the Nigerian NARS is unstable
and unviable. What is required is a culture of disciplined political will and com-
mitment to the domestic funding of NARS, with supplementary funding, as nec-
essary, from the international donor community. The private sector should be ac-
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tively involved in the funding of agricultural research through innovative re-
financing schemes.32 Beneficiaries of research, particularly downstream food
and fiber processors, should assume far greater responsibility for specific com-
modity research of direct relevance to their enterprises. While they can be ex-
pected to be interested in applied research, government at all levels will need to
fund the more basic forms of research that are unable to attract private- sector
funds.

4. Research endowment fund: The Petroleum Trust Fund should create an Agri-
cultural Research Endowment Fund the income yield from which will be used to
meet the basic needs of the Nigerian NARS.

5. Appointment of Executive Directors to Boards of Governors: To assure gov-
ernance stability and continuity, at least two Executive Directors should be ap-
pointed from management to serve on the Governing Boards of Research Insti-
tutes. The present system in which the Institute Director is the onlyex-officio
member from management fails to provide the needed governance stability. The
appointment of Executive Directors from Management will provide the needed
institutional memory in institute governance.

6. Repeal of Research Institutes Decree, 1973: The Research Institutes Decree
(1973) which empowers the Federal government to take over any existing state-
owned research institute or facility should be repealed. At the minimum, this pro-
vision which confers monopoly powers for the ownership and operation of re-
search institutes on the Federal government should be expunged. The ownership
structure of research institutes should be decentralized to the lower tiers of gov-
ernment to close the existing dualism by which the Federal government owns the
research institutes while the State governments run the agricultural extension
services.

7. Macroeconomic policy reforms: Government should accelerate economic pol-
icy reforms to provide a conducive environment for research staff and stem the
drift of staff to greener pastures.

8. Institute - university linkages: Efforts must be accelerated to functionally inte-
grate research institutes and the universities. This will enhance the exploitation of
complementarities between the institutes and the universities in research, training
and extension and stem the drift of research staff from the institutes to the univer-
sities. The newly established Universities of Agriculture should play the van-
guard role in developing these linkages. The relevant lessons of experience in the
IAR/ABU functional integration should be utilized in the formulation and imple-
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mentation of new institute-university integration schemes. The fact that the re-
search institutes and the Universities of Agriculture are under the same Federal
Ministry of Agriculture and Natural Resources provides a unique opportunity for
these new linkages to be worked out.

Several lessons can be drawn for future research. First, is the need for analytical work on
the meaning of terms used for the clearer understanding of policy makers. This study has
offered typologies of instabilities, their characteristics, their causes and consequences.
Such analytical work provides the framework for empirical analysis. Second is the need
for hard-core empiricism and the need to go beyond heuristic notions and intuitions to
the examination of the evidence in the field. While there are scattered references to the
problem of funding and staffing instability, there has been little empirical analysis.
Though there are casual references to delays in budget releases by NARS leaders and
managers and analysts, this study is the first to provide detailed, empirical evidence at
the institute level on a national scale. Researchers need to marshal such evidence to con-
front the Ministries of Finance, Agriculture and National Planning and the Presidency
for domestic policy dialogue and streamlining of the budgetary process for the prompt
release of funds for NARS. Researchers need to generate more measures of institutional
funding, staffing and governance instability at the NARS/NARO levels for domestic and
international policy dialogue on comparative instabilities of the NARS. Such analyses
could indicate those country NARS requiring off-setting fluctuations from new sources
of funding or staffing. Finally, there is a lacuna in frameworks of analyses of the agricul-
tural research policy of sub-Saharan Africa.

Phase II of this study will develop frameworks for agricultural research policy analysis
and extend the empirical analysis of policy and NARS instability to cover selected sub-
Saharan African countries (Ghana, Zimbabwe, South Africa, Kenya, Tanzania and
Uganda).
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Appendix 1

Probabilities of NARS Funding Allocations and Disbursements

The maximum funds that could be allocated or disbursed to a NARS/NARO is the full
amount it requests from government in a given year. It is rarely the case that government
gives a NARS/NARO all or more than it requests. It is also unlikely that a NARS/NARO
will continuously receive funds that are an absolute critical minimum below which staff
must be cut back, programs closed, and operations drastically scaled down.

LetY1 andY2be random variables representing funding disbursements to two NAROs in
a NARS in a given year with the joint density function:

( )f y y y yy y1 2 1 2 1 2, , ,for all (1)

Suppose it can be presumed that the values ofY lie between, say, the mean actual budget-
ary disbursements in the preceding three years (a1) and the full budgetary request of the
first NARO to government for funding in year (b1). This means that a1 and b1 represent
the minimum and maximum limits within which NARS leaders and NARO managers
expect fund disbursement in year t to be. Let the corresponding intervals or limits for dis-
bursements to the second NARO bea2 andb2. The planning question facing the NARS
is: what is the probability that disbursements to the NARS next year will be within these
intervals or limits?

The probability that budgetary disbursements to the two NAROs in the next financial
year will lie between the arithmetical mean of actual disbursements to the NARS in the
preceding 3 years and the current year’s budgetary requests submitted by the two
NAROs to government is:

( ) ( )P a y b a y b f y y dy dyy y

a

b

a

b

1 1 1 2 2 2 1 2 1 21 2

1

1

2

2

< < < < = ∫∫, ,,

`

(2)

Suppose from previous experience, NARS leaders and NARO managers feel that the
joint density function of their budgetary disbursements can be represented by the uni-
form distribution:

( )f y y a y b a y by y1 2 1 2 1 1 1 2 2 2

1

10

0

, , , ;

,

= < < < <

= otherwise

(3)

Generalizing, let there be n NAROs within a NARS. The joint density function of the n-
dimensional random variable (y1,…,yn ) representing the unknown budgetary disburse-
ments to the n NAROs in the NARS in a given year is given by:
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( )f y y yy y n i1 2 1, , , , ,K K in the sample space (4)

The probability that all n NAROs will receive funds that lie somewhere between the ar-
ithmetical mean of their actual disbursements in the last 3 years and their nominal budg-
etary requests in the given year is:

( ) ( )P a y b a y b f y y dy dyn n n y y n

a

b

n

a
n1 1 1 1 11

1

1

< < < < = ∫, , , ,, ,K K K KK

n

n

n

n b

a

b

−

−

∫∫
1

1

(5)

If, from previous experience, as above, y1,…,yn can be presumed to be uniformly dis-
tributed as below, the joint density function in this n-NARO NARS case is:

( )f y y a y b a y by y n n n nn1 1 1 1 1

1

10

0

, , , , , , ,

,

K K K= < < < <

= otherwise,

(6)

then the probability that each of the n-NAROs will receive fund disbursements that lie
within the defined intervals is:

( )P a y b a y b dy dyn n n

a

b

a

b

n

n

n

1 1 1 1

1

10
2

1

< < < < = ∫∫, ,K K K (7)

From (3), the marginal density functions of fund disbursements to the first NARO and
second NARO can be derived. From the marginal density functions, we can compute the
expected values of fund disbursements to each of the two NAROs in the given year.
Also, from (3), we can compute expected values of the sum of fund disbursements to the
two NAROs, E (Y1+Y2). We can also compute the standard deviation of the sum of fund
disbursements to the two NAROs in the NARS. Computed expected values and standard
deviations of fund disbursements, based on assumed density functions and domains of
the random variables, can be made available to NARS leaders and managers as planning
tools. This becomes all the more relevant and potentially useful as they must contend
with the reality of an uncertain flow of disbursements throughout the year.33
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33 Additional results can be derived using specific assumptions. For example, if it is assumed that the ran-
dom variablesy1,....,yn are independently distributed, their joint density function is the product of their
marginal density functions. This could be the case if the effect of the totality of random influences on fund
disbursements to the different NAROs is such that they can be presumed to be independent of one another
 the assumption of independence becomes plausible under these circumstances.



Appendix II

The Effect of Funding Diversification on NARS Funding Stability

Suppose a NARS or a NARO seeks and adds a new source of funding (e.g. donor funds)
(F2) to an existing (government) source of funding (F1) so that total funding available to
the NARS (F) becomes34:

F F F= +1 2 (1)

and the variance of total NARS funding after funding diversification becomes:

σ σ σ ρσ σ
F F F F F2

1

2

2

2
1 2

2= + + (2)

Whereσ
F 2 is variance of total NARS funding;σ

F1
2 is variance of old source of funding;

σ
F2

2 is variance of the new source of funding;ρ is the correlation coefficient betweenF1

andF2 andσF1
andσF2

are the standard deviations ofF1 andF2, respectively. From (2),

σ

σ
σ
σ

σ
σ

ρF

F

F

F

F

F

2

1

2

2

1

2

1

1 2= + +








 (3)

σ

σ
σ
σ

σ
σ

ρF

F

F

F

F

F

2

1

2

2

1

2

1

1 2− = +








 (4)

From equation (4),

σ

σ
σ
σ

σ
σ

ρF

F

F

F

F

F

if
2

1

2

2

1

2

1

1 0 2 0− < +








 <, ; (5)

that is, when:

σ
σ

ρF

F

2

1

2 0+








 < ;

that is, when:
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34 For the classic treatment, though with slightly different formulation within the context of employment
stabilization, see Friedman, 1953.



2 2

1

ρ
σ
σ

< − F

F

or:

ρ
σ
σ

< − 1

2

2

1

F

F

, (6)

which says that so long as:

ρ
σ
σ

< − 1

2

2

1

F

F

,

the variance of NARS funding with the new source of funding is less than the variance of
NARS funding before the new source of funding was added. Using variance as a meas-
ure of funding instability, equation (6) says that so long as instability of NARS funding
with the addition of the new source of funding is less than instability of NARS funding
without the new source of funding. In this instance, funding diversification by the
NARS, including new donor funding, assists in reducing total NARS funding instability.

But it is not always the case that adding new sources of funding leads to a reduction of
funding instability. The question facing NARS leaders and NARO managers is:under
what conditions might new sources of funding make NARS funding more unstable?

From equation (4), it follows that:

σ

σ
σ
σ

σ
σ

ρF

F

F

F

F

F

if
2

1

1

2

1

2

1

1 0 2 0− > +








 >, (7)

From (7),

σ
σ

ρF

F

2

1

2 0+








 > implies that:2 2

1

ρ
σ
σ

> − F

F

,

or:

ρ
σ
σ

> − 1

2

2

1

F

F

, (8)

Which says that so long as:
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ρ
σ
σ

> − 1

2

2

1

F

F

,

the variance of total NARS funding with the addition of the new source of funding ex-
ceeds the variance of NARS funding before the new source of funding was added, that is,
diversification increases NARS funding instability.

When might adding a new source of funding not affect instability of NARS fund-
ing?

From equation (4)

σ

σ
σ
σ

σ
σ

ρF

F

F

F

F

F

if
2

1

2

2

1

2

1

1 0 2 0− = +








 =, ; (9)

that is, when:

σ
σ

ρF

F

2

1

2 0+








 = ;

that is, when:

2 2

1

ρ
σ
σ

= − F

F

;

that is, when:

ρ
σ
σ

= − 1

2

2

1

F

F

(10)

which says that adding new sources of funding does not affect NARS funding instability

so long asρ = − 1
2

σ
σ

F

F

2

1

.
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Combining the three scenarios

Combining the three results in equations (6), (8) and (10), we get:

σ

σ
ρ

σ
σ

F

F

F

F

as
2

1

2

2

1

1 0
1

2
−













≥
<

≥
<

− (11)

which says that the variance of total NARS funding with the new source of funding is
greater than, is equal to or is less than the variance of NARS funding without the new
source of funding, as the correlation coefficient exceeds, equals or is less than:

− 1

2

2

1

σ
σ

F

F

.

Stated alternatively, if:

− < < −1
1

2
ρ

adding a new source of funding will stabilize total NARS funding, while if:

− < <1

2
1ρ ,

adding the new source of funding will destabilize total NARS funding.

How do changes in instability of NARS funding respond to changes in correlation
between the sources of funding?

From equation (2),

let σ σ2

1

2−
F

be the difference between the variance of NARS funding with the new

source of funding and the variance of NARS funding without the new source of funding

( )σ
F1

2 , that is, the variance of the old source of funding.

Then

σ σ σ ρσ σ2
1

1

2

2

2
2

− = +
F F F (12)
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whereσ
F2

2 is the variance of the new source of NARS funding.σ σ2

1

2−
F

can be inter-

preted as the instability in NARS funding arising from funding diversification. The
question that agricultural research policy makers, NARS leaders and NARO managers
ask, is:

How does instability on account of funding diversification respond to changes in
the correlation between the old and the new sources of NARS funding?

From equation (12)

( )∂ σ σ

∂ρ
σ σ

2

1

2

1 2
2

−
=F

F F (13)

( )
( ) ( )

∂ σ σ

∂ρ
ρ

σ σ

σ σ ρ

σ σ2

2

2

1

2

1

2

1 2

1

2

2−

−
=

−

F

F

F F

F

(14)

Substituting from equation (12), equation (14) becomes:

( )
( )

∂ σ σ

∂ρ
ρ

σ σ

σ σ ρ
σ ρσ σ2

2

1

2

1

2

1 2

2

2
1 2

2

2

−

−
=

+
F

F

F F

F F F

(15)

From equation (15), we derive the following results:

( )
( )

∂ σ σ

∂ρ
ρ

σ σ

σ σ ρ
σ ρσ σ2

2

1

2

1

2

1 2

2

2
1 2

2

2

−

−
=

+
F

F

F F

F F F

> >
> < < −

<

0 0

0 0

0

1
2 2 1

,

, /

,

whenever

whenever and

when

ρ
ρ ρ σ σF F

ever andρ ρ σ σ< > −0 1
2 2 1F F/

That is:

ε ρ
σ σ ρ

σ ρσ σσ σ2

1

2

1 2

2

2
1 2

2

2−





=
+

F

F F

F F F

,
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> >0 0, whenever ρ (15.1)

> < < −0 0 1
2 2 1

, /whenever andρ ρ σ σF F (15.2)

< < > −0 0 1
2 2 1

, /whenever andρ ρ σ σF F (15.3)

Whereε ρ
σ σ2

1

2−



F

, ,

is the NARS funding instability elasticity on account of diversification with respect to
the correlation coefficient between the new and the old sources of funding and it meas-
ures the percentage change in instability index per unit percentage change in the correla-
tion coefficient. When the correlation coefficient is positive, the instability elasticity is
positive; when the correlation coefficient is negative and less than− 1

2 2 1
σ σF F/ , the

elasticity is positive while the instability elasticity is negative whenever the correlation
coefficient is negative and greater than− 1

2 2 1
σ σF F/ .
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Appendix III

Assessing when Research Staff may Exit from a NARS/NARO

The NARS leader or NARO manager is often confronted with the problem of assessing
the prospects of research staff staying or leaving. This arises from the disenabling envi-
ronment of many country NARS and the attractions of alternative employment opportu-
nities for scientists. And it is the prospects of retaining key research staff that determine
the continuity of research programs.

The probability distribution of NARS research staff instability

Let the decision of the individual researcher to leave or remain on the job in a NARO t
years from now be a chance outcome, a random variable, whose value is not known in
advance. The decision that the researcher eventually takes comes under many random
influences, already discussed, that the individual researcher cannot foresee at a given
point in time.

The decision to leave or remain on the job after some experience with the environment
can be regarded as a Bernoulli trial with two possible outcomes: to leave or to remain on
the job, depending on the experiences, opportunities and constraints that the researcher
encounters. These will determine if by year t, he is still on the job or not. The time inter-
val from the base year from which to examine if the researcher is still on the job or not is
chosen so as to reflect the average gestation period for research output to be realized.
Then X1 and X2 representing the decision outcomes of two researchers can be regarded
as binomial random variables with the following distributions:35

( ) ( )P x xX1 1 1

1

2
01

0

= =

=

, ,

, otherwise
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35 The assumption of a binomial distribution with an equal probability of leaving or remaining on the job
sounds reasonable. The average researcher in a NARO at a given point in time does not determine in ad-
vance that he must remain at the NARO five or ten years ahead, no matter the circumstances; neither does
he determine in advance that he must leave the NARO no matter how favorable his work experience is. To
the average researcher when asked if he expects to leave the NARO or remain on the job 5 to 10 years
hence, the normal answer is: “Maybe; it all depends”, meaning that the chances are as likely as not that he
would remain or leave the NARS. This is particularly true for a new entrant in the NARS. The probability
of staying or leaving may change in the future in the light of experience on the job and emerging alterna-
tive employment opportunities.



( ) ( )P x xX 2 2 2

1

2
01

0

= =

=

, ,

, otherwise

(1)

where

x x1 2 0, = when researcherX1 or researcherX 2 leaves the NARO; and

x x1 2 1, = when researcherX1 or researcherX 2 still remains on the job in the
NARO.

Let the decisions of researcherX1 and researcherX 2 to leave or to remain in a NARO be
independent events so that the probability of their occurring together is the product of
their individual probabilities. Assume that the influences on the two researchers are in-
dependent, or that the sets of influences on the two researchers’ decisions to leave or stay
on the job are independent so that the random variablesX1andX2 are independently dis-
tributed. Then the joint probability distribution of (X1 andX2) becomes the product of
their marginal probability distributions:

( ) ( ) ( )P x x P x P x x xX X X X1 2 1 21 2 1 2 1 2 01, , , , ,= = (2)

where ( )P x xX X1 2 1 2, is the joint probability distribution of( ) ( )X X P xX1 2 11
, , , and

( )P xX 2 2 are the marginal probability distributions, andx x1 2, take on values on the sam-
ple space.

With independence ofX1 andX2:

( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

P x x P x P x

x x

X X X X1 2 1 21 2 1 2

1
4 1 2 0 0 01 10 11

,

, , , , , , , , ,

=

= =
(3)

Where

( )P x xX X1 2 1 2, , ( ) ( )= =1
4 1 2 0 0, , ,x x is the probability that both researchers leave

the NARO by the terminal reference date,
which may be 5, 10 or 20 years in the future;

( ) ( )= =1
4 1 2 01, , ,x x is the probability that researcherX1 leaves the

NARO while researcherX2 remains on the job;
( ) ( )= =1

4 1 2 10, , ,x x is the probability that researcherX1 remains on
the job within the NARO, while researcherX2

leaves the NARO by the terminal reference
date;

( ) ( )= =1
4 1 2 11, , ,x x is the probability that the two researchers re-

main on the job by the terminal reference date.
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Generalizing the results to n researchers within a NARO, the joint probability function
for the (X1,…, Xn) multinominal random variable, assuming independence, becomes:

( ) ( ) ( ) ( )

( )

P x x x P x P x P x

P x

X X X n X X X n

n

X i

n n

i

1 2 1 21 2 1 2

1

, , , , , ,K K K=

=

=

=
π

ι

( )1

2
01

1







=

=

n

ix

i n researchers

, ,

, ,K

(4)

From these results, we can compute the relevant parameters of the probability distribu-
tion which can then be compared with their approximate empirical analogues.
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